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[TACIIOPT ITPOTPAMMBI YUEBHOU IUCLIUITJIMHBI
OV ]1.04 Marematnka

O0JsacTh NpMeHeHNs y4e0HO0I IPOrpaMMbl

PabGouas mporpamma yueOHON muCHUIUIMHBI «MaTeMaTthka» SBJISETCS YacThIO
OCHOBHOM mpodeccuoHaIbHON 00pa3oBaTeNbHOW MPOrpaMMOil B COOTBETCTBUHU C
denepaabHBIM TOCYIAPCTBEHHBIM 00pPa30BaTENBHBIM CTAaHIAPTOM CPEAHETO (ITOHOTO)
obmero oOpasoBanmst U DenepadbHBIM TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
craggaptoM (mamee @OI'OC) mno cHEUMAIBHOCTH CpPeaHEro MpodecCHOHATBHOTO
oOpaszoBanus (nanee CI1O) mns cneunansHoctr 09.02.07 MHPOpMaAIMOHHBIE CUCTEMBI U
MPOrpaMMHPOBAHHE.

MecTo IMCHUIIMHBI B CTPYKTYPpe NPOrpaMMbl HOATOTOBKHU CIIEIMATHUCTOB
CpeHero 3BeHa

VYyeOnass aucuumiauHa «MaTemMaTuka» H3ydaeTcss B 0011e00pa3oBaTeIbHOM
LMKJIe, Ha 0a3e OCHOBHOI'O 0011ero 00pa3oBaHusl.

JI7ise OCBOCHUS TUCIMILTUHBI CTYIEHTHI UCIIONB3YIOT 3HAHUS, YMCHHS M HaBBIKH,
chopMUpOBaHHbIE HA 3TANE OCBOCHUS MPOrPaMMBbI [0 MATEMAaTHKE OCHOBHOM IIKOJIBL.

N3ydyenne AMCUMIUTMHBI TpeIBapseT CHEAYIOUE TUCHUIUIMHBL «JIEMEHThI
BBICIIEH MAaTEMATUKN», «/[UCKpEeTHAs MaTEMaTUKAY.

Hean u 321241 TUCHUILUIMHBI — TPeOOBAHUS K Pe3yJIbTATaM OCBOECHUS
JUCHUILINHBI

Coneprxanne mporpaMMbl «MaTeMaTrkay HampaBlIeHO Ha JOCTIKEHUE CIICAYIOIINX
Eeen:
- (opMupoBaHHE TPEACTABICHUN O MaTEMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HAyKH,
CpEICTBE MOJCIUPOBAHUS SBJICHUN U MTPOIIECCOB, 00 HACSIX M METOJIaX MaTEMAaTUKH;
- pa3BUTHE  JIOTHYECKOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpa)KE€HUS,
ANTOPUTMHUYECKON KYJIbTYpPbl, KPpHTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOIUMOM JIsS
Oynymed mnpodecCHOHAIBHOW MeATeNbHOCTH, I TPOJOJDKeHHs oOpa3oBaHUS U
caMmoo0Opa3oBaHus;
-  OBJAJCHHUE MaTEeMaTHYCCKUMHM 3HAHUSAMH W YMCHHUSIMH, HEOOXOJAUMBIMU B
MMOBCETHEBHOM JKM3HU, JUISI M3YYCHHUS CMEKHBIX €CTECTBEHHO - HAyUYHBIX JUCIHMIUIMH Ha
0a30BOM ypOBHE H JUCIUIUIMH MPO()ECCHOHAIBHOTO IHKIA, JUIS  TOJYy4YCHUS
o0Opa3oBaHus B 00J1aCTAX, HE TPEOYIOMUX yTIyOJIeHHONH MaTeMaTHUYEeCKOU IMOTOTOBKH;
- BOCIIMTaHWE CPEACTBAMH MAaTEMaTHUKH KYyJbTYphbl JUYHOCTH, MOHUMAHHS 3HAYUMOCTH
MaTeMaTHKH IS HayYHO-TEXHHUYECKOTO IMporpecca, OTHOIICHHS K MaTeMaTHKe KakK K
JacTH OOIIeYeIOBEUECKOW KyJbTYphl dYepe3 3HAKOMCTBO C HCTOpPHUEH pa3BUTHSA
MaTeMaTUKH, SBOJIFOIUEH MaTEMAaTHYECKUX HJICH.

OcBoeHme cojaepkaHusg y4eOHOH JUCHHMIUIMHBI —«MaTtematukay obecreunBacT
JTOCTHKCHHUE CTYICHTAMH CIICIYIOIIUX PE3yIhTAaTOB:

JUYHOCIIHBIX!

- 9yBCTBO TOPJOCTH M YBKCHHUS K UCTOPHH M JIOCTHIKEHHUSIM OTCUYCCTBEHHON HAyKH,
IpaMOTHOE TOBeJIeHHWEe B MpodeccHoHaNbHONU ACSITENLHOCTH U OBITY MPU OOpaIeHUH C
BBIYHCITUTEIFHBIMU TPHOOPAMU U YCTPONUCTBAMHU;

- TOTOBHOCTh K TMPOJIOJDKEHUIO OOpa30BaHMsI M TIOBBINICHUS KBaTU(UKAIMK B
n30paHHONW TPOPECCUOHATLHON JEATEIBPHOCTH HM OOBEKTUBHOE OCO3HAHHE POJIHU
MaTeMaTHYECKUX KOMIIETEHIIHI;



- YMEHHE WCIIOb30BaTh JOCTIDKEHUS COBPEMECHHOW HAyKd JUISl TIOBBIMICHUS
COOCTBEHHOTO HHTEJUICKTYaJLHOTO pa3BHTHS B BBIOpaHHONW TpodecCHOHAIBHON
NeSITEIIbHOCTH;

- YMEHHE CaMOCTOSITEIIbHO JOOBIBaTh HOBBIC I ceOs 3HAHUS, MCTIOIB3YS I 3TOTO
JOCTYITHBIC UCTOYHUKH HH(OPMAITUH;

- YMEHHUE BBICTPANBATh KOHCTPYKTUBHBIC B3aMMOOTHOIIECHUSI B KOMAH/IE 110 PEIICHHUIO
00IuX 3a1a4;

- YMCHHE YIIPaBJIATH CBOEH MMO3HABATEIBLHOM JIEATEILHOCTHIO, TPOBOIUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO HHTEJUICKTYaJILHOTO Pa3BUTHS;

Mema npeoMemHblX.

- WCIIOJIb30BAHUE PA3JIMYHBIX BUJOB ITO3HABATEIBHOW JCSITCIIBHOCTH IS PEIICHUS
MaTEeMaTHYCCKUX 3aJa4, NPUMEHCHHUE OCHOBHBIX METOOB MBINUICHHS (WMHIYKIIHH,
NCNYyKIMHA,  AHAJIOTHHM)  JUIS  M3YYCHHUS  PA3IMYHBIX  CTOPOH  OKPY’KaromIeh
JICHCTBUTEIILHOCTH,

- WCIOJIb30BAaHME OCHOBHBIX HWHTEIUICKTYaJIbHBIX OIEpAllUid: TOCTAHOBKH 3aJIauH,
dbopmynupoBaHUsS ~ TUIIOTE3, aHalW3a W  CHHTE3a, CpaBHEHMs, O000OIIeHus,
CUCTEMaTH3allui, BBISBJICHUS NPUYUHHO-CJICIACTBCHHBIX CBS3CH, ITOMCKA aHAJIOTOB,
(GhopMyTMpOBaHUS BBIBOJOB JUISI M3YUYCHHUS PA3IMYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBJICHUA M TIPOIIECCOB, C KOTOPHIMH BO3HHUKACT HEOOXOJUMOCTh CTAJIKUBATHCS B
npodeccuonanbHO chepe;

- YMEHHE TCHEPUPOBATh HJCHU M OIPEACIATh CPEJCTBA, HEOOXOIMMBIC I HX
peanuzaium;

- YMEHHUE HCNOJIb30BaTh Pa3IMUHble UCTOYHHUKH JJIsl TIOJy4YeHUs: HOBOW MH(pOpMaIINH,
OLICHUBATh €€ JIOCTOBEPHOCTD;

- YMEHHUE aHAJIU3UPOBATh U MPEJCTABIATh HHPOPMAIIUIO B PA3IMYHBIX BUIAX;

- yMeHHue MyOJIMYHO MPEJICTaBISATh Pe3yIbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTH
TMCKYCCHH, JOCTYITHO U TapMOHMYHO coueTas cojepkaHue U (HopMbl MpecTaBiIsieMon
uHdopMaIuu;

npeoMemmubix.

- c(OPMUPOBAHHOCTH MPEACTABICHUNA O POJIM U MECT€ MaTeMaTUKH B COBPEMEHHOM
HAYyYHOW KapTHWHE MHpa; TOHUMaHHUE MATEeMaTHYECKOIro SI3bIKa M HCIIOJIb30BaHUE €ro B
€CTECTBEHHOHAYYHBIX 3HAHMAX B (OPMHpPOBAHUU Kpyrozopa u (PyHKIHOHATHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl PelIeHUs TPAKTUUECKHUX 33]1a4;

- TIOHMMaHHWE CMBICTIA TIOHATUM: YHCIO, TepeMeHHas, QYHKIUS, M[POU3BOIHASL,
nepBooOpa3Hasi, HUHTErpai, rpapuk ¢GyHKIUU, JorapudM, TPUTOHOMETPUUYECKUE
(byHKIUHU, TOKIECTBA;

- TOHMMaHUE CMbICJIa MaTeMaTHYeCKHX B3aUMO3aBUCHMOCTEH: TOCTOSHHOM U
MEPEMEHHON; TPUTOHOMETPUUECKUX (PYHKIIHIA,

- c(hopMHpPOBAHHOCTH MPEACTABICHUN O BKJIAJie POCCHUCKUX U 3apyOCKHBIX yUEHBIX,
OKa3aBIIMX HanOoJbIlIee BIUSHUE HA PA3BUTHE MAaTEeMATHKHU;

- yYMEHHUE OIUChIBaTh MU OOBSCHATH CBONCTBA JEHCTBUTEIBHBIX YHCEN, CBOWCTBA
bynkui; rpaduku QyHKIMA, CBOKHCTBA Torapu(MOB, TPUTOHOMETPUUECKHUX (DYHKIIUA;

- YMEHHUE OTJINYaTh TUTIOTE3bl OT HAYYHBIX TEOPHIl; IENaTh BBIBOJIBI HA OCHOBE PEIICHHUS
3a/1a4; MPUBOAUTH MPUMEPHI UCITOJIB30BAHMS MATEMATHKU B COBPEMEHHOM HayKe;

- YMEHHE TMPHUBOJUTH TPUMEPHI MPAKTUYECKOTO WCIOIB30BAHUS MATEMATHUYECKHUX
3HAaHUM, 3aKOHOB;



- YMEHHE BOCTIIPUHUMATH M HA OCHOBE MOJYYECHHBIX 3HAHHHA CaMOCTOSITETFHO OLIEHUBATh
uH(popmanuio, coaepxkamryrocs B coodmenusx CMU, UnrepHeTe, HaydHO-MOMYJISPHBIX
CTaThsIX;

- yMEHHE WCIIOJb30BaTh MPHOOPETCHHbIE 3HAHUS W YMEHHS B IPAKTHUECKOM
NEATEIPHOCTH W IIOBCEOHEBHOM  JKM3HM  id. oOecrnedueHus  0€30HaCHOCTH
KHU3HENIEATEIILHOCTH B TPOIECCE WCIONB30BAHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
AIIEKTPONIPHOOPOB, CPEICTB PAINO- U TEICKOMMYHUKAITMOHHOW CBSI3U; OLEHKU BIIUSTHIS
HAa OpTaHW3M 4YeJOBeKa M JPyrHe OPTaHM3Mbl 3arps3HEHHs] OKPYKAIOMIeH Cpesbl;
paIMOHAIIEHOTO TPUPOAONOIB30BAaHUS M OXPAaHBI OKPYJKAIOMIEH Cpeapl; TMOHWMaHUS
B3aMMOCBS3M y4eOHOIro IpeaMeTa ¢ 0COOEHHOCTAMM Mpodeccuid U nmpopeccuoHaIbHOM
JESITeTLHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHMS 110 TAHHOMY Y4eOHOMY MPEIMETY.

IlepedyeHb MIaHMPYeMbIX Pe3yJIbTATOB 00Y4eHHsI 0 JUCHUILIMHE (TlepeYeHb
(popMupyeMbIX KOMIIETEHIIUI1)
He npenycmotpenst



2. CTPYKTYPA Y COJIEPXKAHUE YUEBHOM JUCIHUILIAHBI

O0bem y4eOHOI TUCHUIJIMHBI U BUABI Y4eOHOH padoT

Bun y4eOHoii padoThl Bcero CemecTp

4acoB 1 2
Y4eOHast Harpy3ka (Bcero) 252 102 150
AynuTopHasi Harpyska (Bcero) 234 102 132
B TOM YHCIIE!
JIEKIIMOHHBIE 3aHATUSA 134 68 66
MPaKTHYECKUE 3aHATUS 100 34 66
KOHCYJIbTaIHsI 12 12
[Ipomexxyrouynast arTecTanus 6 Jud.zauer OK3aMeH

6

CTpyKkTypa IUCUMIIIIMHBI

Ko/sim4ecTBO ayIMTOPHBIX YaCOB
HaumeHOBaHuUe pa3ies 0B U TeM Bceero Teopernueckoe | IlpakTuyeckue
o0yuyeHue 3aHATHA

Paznen 1. AJITEBPA 14 8 6
Pazznen 2. OCHOBbI TPUT'OHOMETPHU 28 16 12
Pazzmen 3. DYHKINU UX CBOMCTBA U I'PA®UKU 34 18 16
Paznen 4. HAYAJIA MATEMATHUYECKOI'O 34 18 16
AHAJIN3A
Paznen 5. YPABHEHUA U HEPABEHCTBA 24 14 10
Pa3pen 6. KOMBHHATOPHKA, CTATUCTHKA 1 24 14 10
TEOPH BEPOATHOCTEU
Paznen 7. TEOMETPUA 76 46 30
Bcero no qnucuunau-He 234 134 100




TemaTH4ecKU NMJIAH U coacpkanue y‘leﬁHbIX 3aHATHH

HaumenoBanue YpoBenn
pANIEINOB 1 TeM Conep:xanue y4eO0HOro MaTepunajia, IpaKkTHieckue padorsl, O6bem oCBoe-
CcaMOCTOsITeIbHAsI padoTa 00y4aroIuXxcs. uacos | oo
Pasnen 1. AJITEBPA 14
Tema 1.1. Conep:xanue yueOHOro MmatepuaJia 6
HeiicTBUTENbHBIE 1| Ilenble u paroHaIbHBIC YHCITA 4 1
yHucna 2| ApudmeTndeckuii KOpeHb HATYPAIBLHOH CTETICHN 4 1,2
IIpakTHyeckue 3aHATHS 6
1| CremneHs ¢ palliOHATIBHBIM U JICHCTBUTEIBHBIM MTOKA3aTEIeM 2 23
2| CBoiicTBa CTEMEHH C pAlMOHATBHBIM U JICHCTBUTENbHBIM 4 ’
ToKa3aTeseM
Pazznen 2. OCHOBbBI TPUT'OHOMETPUU 28
Tema 2.1. Conep:xanue yueOHOro MmatepuaJia 8
Tpuronomerpudec | 1| OnpeneneHue cuHyca, KOCHHYCa U TaHTeHCa yriia. 4 1
Kkue hopMyIibl Tpuronomerpudeckue ToxecTBa. GopMyITbl CIOKEHHS
2 | CuHyc, KOCHHYC W TaHT€HC JBOWHOTO YIJIa M TIOJIOBUHHOTO YTJIa. 4 1
DopMyJIbl TPUBEACHUS
ITpakTHYecKue 3aHATHSI 6
1| Cunyc, KOCHHYC ¥ TaHT€HC JBOIHOTO yria 2
2 | CuHyc, KOCHHYC U TaHT€HC MTOJIOBUHHOTO YIiia 2 23
3 | ®opmynsl npuseneHus. Cymma U pa3HOCTh cHHYCcOB. CymMa U 2 '
pa3HOCTh KOCHHYCOB
Tema 2.2. Conep:xkanue yueOHOro MaTepuajia 8
Tpuronomerpuuec | 1 | Ipocreiinire TpUroHOMETPUIECKUE YPABHEHUS 8 1,2
KU€ ypaBHEHHS IIpakTHYecKHe 3aHATHS 6
1| Perrenne TPUTOHOMETPUYCCKUX YPABHCHUI 6 2,3
Pazpen 3. DYHKINU UX CBOMCTBA U I'PAOUKU 34
Tema 3.1. Conep:xaHue y4eGHOT0 MaTepHaa 4
CrenenHast 1| Crenennas dynxius, ee cBOHcTBa U rpaduk 4 1,2
GbyHKIUSA IIpakTHYecKHe 3aHATHS 2 23
1| HUppaunoHanbHble ypaBHEHHs 2 '
Tema 3.2. Conep:xaHue y4eGHOT0 MaTepHaa 4
[NokazaTenbHast 1 | MokasatenbHas GyHKLHs, ee CBOHCTBA M rpaduk 4 1,2
GyHKIUSA IIpakTnyeckune 3aHATHS 2 23
1| Toka3aTesnbHble ypaBHeHUs [loka3arenbHble HEPABEHCTBA 2 '
Tema 3.3. Conep:xaHue y4eGHOT0 MaTepHaa 4
Jlorapupmuueckast | 1 | Jlorapugmsl. CBoiicTBa iorapiugMoB 2 1,2
GyHKIUSA 2 | Jlorapudpmudeckas GpyHKIusI, ee CBOICTBA U rpaduK 2 1
IIpakTnyeckune 3aHATUS 6
1| JlorapudmMuueckue ypaBHEHUS 4 2,3
2 | Jlorapudpmuyeckue HepaBeHCTBA 2
Tema 3.4. Conep:xaHue y4eGHOr0 MaTepHaa 6
Tpuronomerpmuec | 1 | CBoiicTBa TPUTOHOMETPHIECKIX (QYHKINA U UX TpaduKu 6 1,2
Kue QyHKIUH IIpakTnyeckune 3aHATUS 6 23
1| Pemenne 3anau mo reme « TpuroHoMerpryeckue GpyHKIHIm» 6 '
Pazmen 4. HAYAJIA MATEMATUYECKOI'O AHAJIM3A 34
Tema 4.1. Conep:xaHue y4eGHOro MaTepHuasa 4
TTocnenoBarenpHOC | 1 | CriocoOBI 3a1aHAS M CBOMCTBA YKCIIOBBIX MMOCIIEN0BATEIBHOCTEN 4 1,2
™ IpakTHyecKue 3aHATHS 4
1 | Beruucienus 4ieHOB HochenoBaTenbHocTH. [Ipenen 4 2,3
MOCIIEJOBATEIBHOCTH
Tema 4.2. Conep:xaHue yuedOHOro MaTepuajia 4
IpomsBomHass mee | 1 | IIpousBonHas. I'eoMeTpudecKuii CMBICT IPOU3BOAHOU 4 1,2
TeOMETPUYECKUI IIpakTnyeckne 3aHATUS 4
CMBICIT 1| Ipasuna muddepenunpoBanms. [Ipon3BogHEIE HEKOTOPBIX 4 2,3
9JIEMEHTApHBIX (QYHKLIHN
Tema 4.3. Conep:xaHue y4edOHOro MaTepuajia 6
IIpumenenue 1 | Bospacranue u yobiBanue GyHKINN 2 1,2




MIPOU3BOJHOMN K

OkcrpemyMsl (yHKIMH. Hanbomnpiee 1 HanMeHblIIee 3HaYEeHHEe

4 1,2
HCCIICIOBAaHUIO byHKIIIN
GyHKIIMN IIpakTHyeckne 3aHATHS 4 23
1 | Pemenue 3ama4 no teme «IIpuMeHeHne Mpon3BOAHON K 4 '
WCCIIEJOBAaHUIO (QYHKIIUID
Tema 4.4. Conep:xanue yueOHOro MmatepuaJia 4
IepBooOpasnas u 1 | IlepBooGpa3Has. [IpaBuiia HaX0XKAEHHS TIEPBOOOPA3HOM 4 12
HHTErpan GbyHKIIIN '
IpakTHyeckue 3aHATHS 4
1 | IlpaBuna HaxXOXJEHHS IEPBOOOPa3HOI HyHKIMN 4 2,3
Pasnen 5. YPABHEHU A U HEPABEHCTBA 24
Tema 5.1. Conep:xaHue y4edOHOT0 MaTepHajia 8
Vpasnenus u 1 | PaunoHanbHbIe, HppalMOHaIbHBIE, TOKA3aTeIbHbIC 4 12
CHCTEMBI Y TPUTOHOMETPHYECKHE YPAaBHEHHS U CUCTEMBI '
ypaBHEHHUH 2 | PaBHOCHIIBHOCTD ypaBHEHHI, HEPABEHCTB, CUCTEM 4 1,2
IIpakTHyeckune 3aHATHS 6
1 | IIpeobpa3oBaHue ypaBHCHUH. 9 23
OCHOBHBIE ITPHUEMBI peLIeHHs ypaBHEHUI '
2 | Pemenue cucreM ypaBHEHHH 4
Tema 5.2. Conep:xaHue y4ed0HOT0 MaTepHajia 6
Hepagencrea 1 | ParmoHanbHble, MppaIMOHAIbHBIC, TOKA3aTEIbHBIC H 2 1
TPUTOHOMETPUUECKHE HEPABEHCTBA
2 | Ucrionb3oBaHKe CBOWCTB U rpaMKoB (QYHKIMIA IPH pEIIEHUN 4 12
YPaBHEHUI U HEPABEHCTB !
IlpakTHyeckue 3aHsITHS 4
1 | Merox UHTEpBAJIOB 2
2 | 3o0pakeHune Ha KOOPIWHATHOM TUIOCKOCTH MHOXKECTBA
pElIeHU T ypaBHEHHI U HEPABEHCTB C IBYMs ICPEMCHHBIMU M HX | 2 2,3
CHCTEM
Pa3zgen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSATHOCTEN 24
Tema 6.1 Conep:xaHue yueOHOro MaTepuajia 14
Kom6unaropuxa. 1| IpaBuia komOuHaTOpuKu. Pemenne KOMOMHATOPHBIX 33124 2 1,2
Cratucruka. 2| Pa3mMernienusi, coueTanus U epeCTaHOBKU 2 1,2
Teopus . 3| Knaccuueckoe onpezneneHne BepOsSTHOCTH, CBOMCTBA 2 12
BEPOATHOCTEH BEPOSTHOCTEN ’
4| Teopema 0 CymMMe BEpPOSITHOCTEH 4 1,2
5 | Beruncnenune BepoatHocTeil. [Ipukianmsie 3agaun 4 1,2
IIpakTnyeckune 3aHATHS 10
1| IlpaBuia koMOnHaTOPHKH. PeneHre KoMOMHATOPHBIX 3a/1a4 2
2| Pa3Mernienusi, coueTaHus ¥ IEPECTaHOBKU 2
3| Kiaccuueckoe onpeneneHne BEpOsSTHOCTH, CBOMCTBA 9
BEPOSATHOCTEH 23
4| Teopema 0 cymMMe BepoATHOCTEH. Beruncienne BeposTHOCTEH. 5 '
IIpuknansele 3anauu
5| IpencraBneHue YMCIOBBIX TaHHBIX. [IpHKIagHble 3a1aun 2
Pazmen 7. TEOMETPUA 76
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJjia 8
Ipsimble n 1| TMapamrensHsIe IpsMEIE B IpocTpaHcTBe. [lapamienpHbie 5 1
TUIOCKOCTH B TUIOCKOCTH
NPOCTPAHCTBE 2 | TlepnieHauKySIpHBIE PSMbBIE B IPOCTPAHCTBE. 2 1
3 | IapamtensHble MpsAMBIC, EPIICHINKYISIPHBIE K INIOCKOCTH. 4 1
JByrpaHHsIil yron
IIpakTHyeckue 3aHATHS 4
1| TMapamrensHbIe IpsMEIE B IpocTparcTie. [lapamienpabie 2
IUIOCKOCTH 2,3
2 | TlapamnenbHble MpsSMBbIE, TEPIIEHIUKYISIPHbIE K IIIOCKOCTH. 9
JIByrpaHHbIil yron
Tema 7.2. Conep:xaHue y4eOHOro MaTepuajia 6
MHoOrorpaHHuKH. 1| TlonATHEe MHOTOrpaHHUKA 2 1,2
2 | Tlpusma 2 1,2
3| TImpammma 2 1,2
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IIpakTHyecKue 3aHATHS 6
1 | ITomanas MOBEPXHOCTH MPU3MBI 2 23
2 | Pemenne 3agau o teme «llpmsma. [Tupamuna» 2 '
3 | Cummerpusi B IPOCTPAHCTBE 2
Tema 7.3. Coaep:xanue yueOHOro MmarepuaJia 14
Koopnunater u 1 | TIonusarus BekTOpa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOpPHI B 2 | CinoxxeHre U BBIYUTaHHE BEKTOPOB 2 1,2
IIPOCTPAaHCTBE. 3 | PaznokeHne BeKTOpa MO TPEeM HEKOMILIAHAPHBIM BEKTOpPaM 4 1,2
4 | TIpsiMoyronpHas cCTeMa KOOPAMHAT B IIPOCTPAHCTBE 2 1,2
5 | CBs3b MEXly KOOPIMHATAMH BEKTOPOB M KOOPAWHAT TOUEK 4 1,2
IIpakTHyecKkne 3aHATHS 6
1 | Apudmerndeckue neHCTBUS C BEKTOPAMHU 2
2 | Ipocreiimue 3a1auu B KOOPIMHATAX 2 2,3
3 | Yron mexnay BekTopamu. CkanspHOE TPOU3BEICHUE BEKTOPOB. 2
Beruncienye yrioB Mexay IpsIMBIMH M TUIOCKOCTSIMU
Tema 7.4. Conep:xanue yueOHOro MmaTepuaJia 6
Tena u 1 | Humuaap 2 1,2
ITOBEPXHOCTU 2 | Konyc. Yceu€HHbII KOHYC 2 1,2
BpalieHus 3 | Cohepa. Ypasuenue chepsl. [Tnomanb cheps 2 1,2
IlpakTHyeckue 3aHsITHS 8
1 | Pemenue 3aqau no Temsl «Tena BpanieHus» 4
2 | Cohepa. Ypasuenue chepsl. [Tnomanb chepo 4 2,3
Tema 7.5. O0bembl | Conep:kaHue y4eGHOT0 MaTepHuasa 8
Ten 1 | O0beM npsIMOYrOIBHOTO MapajuieNenuea U MPU3Mbl 2 1,2
2 | O6beM IITHH/PA 2 1,2
3 | O6beM mHpaMUIBI 2 1,2
4 | O6bem KoHyca 2 1,2
IIpakTHyeckue 3aHATUS 6
1 | Boruucnenune 00beMOB TeJ € IIOMOIIBIO HHTErpajia 2
2 | O0beM HaKIOHHOW MPU3MBI 2 2,3
3 | O0OBeM mapoBOro cerMeHTa, IapoBOro CJIosl, CEKTOpa 2

BCEI'O

234
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Conepxanne pa3iejioB yueOHOH TUCHUILIAHBI

3aHsaTus JICKIMOHHOI'O THIIA

Ne

HaunmeHnoBanue
pasaeia

Conep:xanue pasnesa

dopma
TeKyIIero
KOHTPOJIS

Paznen. AJITEBPA

Beenenne. Matematuka B Hayke, TEXHHUKE, SKOHOMHUKE,
MH(QOPMALMOHHBIX  TEXHOJNOTHSAX M IPaKTUYECKOU
JesrenbHocTU. llenu u 3amaun M3ydeHHs MaTeMaTHKH
npu ocBoeHnu mnpodeccuit CIIO u crenuanpHOCTEN
CIIO.

Ilenple w pamuoHanbHble uHcha. JleWCTBUTENbHbIE
yHcha.

Kopuu, crenenn u norapudmbl. KopHu HaTypanbHOU
CTETIEHM U3 uucia M uX cBodctBa. CrenmeHun c
palMoHaIbHBIMM TOKa3aTeNsIMU, UX cBolcTBa. CteneHu
C  JeHCTBUTEIbHBIMM  ToKazarensiMu.  Jlorapugm.
Jlorapupm  umcnma.  OcHOBHOe  JorapupMu4ecKoe
TOXJIECTBO. JlecATHYHbIE W HaTypalibHbIE JIOTapU(MBI.
[paBuna aeiictuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHIO.

IIpeoGpa3oBanue anreOpanyecKux BBIpaXKCHUIL.
IIpeoOpa3oBaHre  pallMOHAIBHBIX, HpPPAIMOHAIBHBIX
CTENEHHBIX, IOKa3aTeNbHBIX W  JIOTApUPMUYECKHX
BBIPAJKEHUI.

V,P, T

Pasznen. OCHOBBI
TPUT'OHOMETPHUU

OcHoBHBIe TOHATHA. PagnanHas Mepa yria.
Bpamarensaoe nBmxenne. CHHYC, KOCHHYC, TAHT€HC U
KOTaHI'€HC YucIa.

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. DOPMYIIBI
npuseeHus. @opmynel crnoxenust. PopMyIsl yaBOCHUSL.
IIpeoGpa3oBaHus MPOCTEUIIUX TPUTOHOMETPUIECKUX
BhIpaxkeHuil [Ipeobpa3oBanre cymMmBbl
TPUTOHOMETPHYECKHX (PYHKIMI B IPOM3BEACHUE U
MPOU3BE/ICHNS B CyMMY. TpHrOHOMETpUUYECKHe
ypaBHEHUs U HepaBeHcTBa [Ipocreiimme
TPUTOHOMETpHYecKHe ypaBHeHus. OOpaTHbIe
TPUTOHOMETpHYecKre QyHKIUH. APKCHHYC,
ApPKKOCHHYC, apKTaHICHC.

v, T

Paznen. ©YHKIINN,
NX CBOUCTBA U
I'PAOUKU

Oynkiun.  O6macTe  ompeneneHuss W MHOXECTBO
3Ha4YeHud; rpaduk (QYHKIUH, TOCTpOeHHE TIpadrKOB
(hyHKIMH,  3aJaHHBIX  Pa3UYHBIMU CIOCOOaMH.
CgoiicTBa (hyHKINH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OrpaHWYEHHOCTH, MEPUOIUIHOCTb. ITpomexxyTkn
BO3pacTaHus W YOBIBaHHWS, HAMOOJNbIIEE WU HANMEHBIIEE
3HAYCHHUS, TOYKH JKCTpEMyMa. I'pacpuaeckas
HMHTEpPIPETaLusL. IIpumepst (YHKIOHATEHBIX
3aBHCHMOCTEH B pealbHBIX IIPOIECCAX M SBICHHAX.
Apudmernueckue ornepanuu Ha GyHkmmaMu. CirokHasS
¢yakmmsa  (kommo3unws). [loHSATHE O HENPEepHIBHOCTH
¢yrxumu. O6patHeie QyHKIwH. OOIACTh ONMpeeNeHs U
obmacte 3HaueHWd oOpaTHON (QyHKmEH. [padux
obpatHo#t  ¢yHKumH. CTermeHHBIe, TOKa3aTeIbHEIE,
JOTapu(pMUYEcKie ¥ TPUTOHOMETPHUYECKHE (YHKIIHH.
OO6patHbIe TPUTOHOMETPHUICCKHE (hyHKIIIH
Omnpenenennst ¢QyHKIMH, WX CBOHcTBA W TpaduKu.
[IpeobpazoBanmst rpadukos. IlapamnenbHbIil mEpeHOC,
CUMMETpPHs  OTHOCHUTEIBHO OCeH KOOpAWHAT W
CUMMETpHs  OTHOCHTENIPHO  Hadaja  KOOpJHHAT,
CHUMMETpPHSI OTHOCHTEIIFHO MPSMOH Y = X, pacTshKEeHHE U
C)KaTHe BJIOJIb OCeH KOOP/MHAT.

v, T
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Paznmen. HAUAJIA
MATEMATUYECKOI'
O AHAJIM3A

INocnenoBarensHocTr. CriocoObl 3afaHMS M CBOICTBA
YHCIIOBBIX TOcienoBaTenbHocTed. IloHsTHEe O Tpexnene
MOCIIEI0BATENBHOCTH. CyiecTBoBaHMe npenena
MOHOTOHHOM  OTPaHMYEHHOM  MOCJIEJOBATEIBHOCTH.
CymmupoBaHue mocienoBarenbHocTeil.  beckoHeuHO
yOBIBaIOIasi reoMeTpUUecKas MPOrpeccusi U ee CymMMma.
[IpouzBonHas. Ilonarie o mpom3BomHON (yHKIUH, ee
TEOMETPUUECKHHA W (U3MYECKUIl CMBICI. YpaBHEHHUE
KacatenpHOi K Tpaduky ¢yHknuu. I[Ipom3BomHbIE
CYMMEBI, pa3HOCTH, MIPOU3BEICHUS, YJacTHBIE.
[Ipou3BomHbIE OCHOBHBIX 3JIEMEHTApHBIX (YHKIHUH.
[IpumeHeHne MPOU3BOAHON K HCCIIEAOBAHUIO PYHKIUH 1
noctpoeHuto  rpadukoB.  [IpomsBomHble  00paTHOM
¢byHKIMM W KoMmo3uuuK  GyHKIMK.  [Ipumepsr
UCTIOJIB30BAaHUsS ~ MPOM3BOMHOM  JUISI  HAXOXKICHUA
HaWIy4Ilero peuieHrs B MPUKIAAHBIX 3anadax. Bropas
NpOW3BOJHASA, €€ TeoMEeTpUYecKuii u  Qusndeckuit
cmbicn. HaxokaeHume ckopocTH  [uid  Ipoliecca,
3a/laHHOTO (POPMYITOH U rpaMKOM.

[TepBooOpa3zHast u UHTErpal. IIpumenenue
OIpEJICIEHHOr0 MHTerpaja Uil HaXOXJIeHHs IUIOL[aau
KpuBoinMHenHOW Tpaneuud. ®opmyna Herorona—
JletiOnuna. [Ipumepsl npuMeHeHHs1 HHTErpalia B (hH3HKe
U TEOMETPHH.

Paznen. YPABHEHI A
N HEPABEHCTBA

YpaBHeHHs W CUCTEMBI ypaBHEHHH. PanuonanbHbIE,
HppalOHAJIbHBIC, TIIOKa3aTCIIbHBIC H
TPUTOHOMETPUICCKUE YpaBHEHUSA u CUCTCMBI.
PaBHOCMJIBHOCTb ~ ypaBHEHUH, HEPAaBEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBI UX pEUICHUs (pa3jiokeHHe Ha
MHOXKHTEIH, BBEJCHHE HOBBIX HEU3BECTHBIX,
MojICTaHOBKa, rpaduueckuii  merox). Hepasencrsa.
PanyonaneHble, HMppalMOHANIBHBIE, IIOKA3aTEIbHBIE H
TPUTOHOMETpPHUUECKHE HepaBeHCTBAa. OCHOBHBIC NPUEMBI
ux pemeHus. Mertox wuHTEepBalioB. l300paxkeHne Ha
KOOPAMHATHOM  IUIOCKOCTH  MHOMKECTBA  pELICHUH
YPaBHEHHUI M HEPABEHCTB C JBYMs NEPEMEHHBIMU U HX
CHCTEM.

vV, T

Paznein.
KOMBHHATOPHKA,
CTATUCTHUKA U
TEOPUSA
BEPOSITHOCTEM

OneMeHTsl KOMOMHATOPHKH. (OCHOBHBIE  TOHSTHA
KOMOMHATOPHKH. 3agaun Ha MOICUET  YHCIIA
pa3MeILEeHnil, MEpPEeCTaHOBOK, codyeTaHuil. Pemenne
3agady Ha mnepebop BapuantoB. Popmyna OuHOMA
Hprorona. CpoiicTBa OMHOMHHAIBHBIX KO(PPHUIIUEHTOB.
Tpeyronbuauk [Tackains.

DONeMeHTHI TEOpHUn BEPOSTHOCTEH. CobpiTHe,
BEPOSITHOCTb ~ COOBITHS, CIOKCHHE W  yMHO)XKEHHE
BeposiTHOCTeH. [loHATHE O HE3aBUCHMOCTH COOBITHIA.
HuckperHas  cinydaiiHas ~ BEJIMYMHA,  33aKOH €€

pacrpeneneHus. Yucnossie XapaKTEePUCTUKH
JUCKPETHOM Clly4ailHOM BenuuyuHbl. [loHATHE O 3aKOHE
OOoNpPImMX  YHCEIN. DIEeMEeHTHI MaTeMaTHIeCKOi

cratuctukd.  [IpencraBneHne  MaHHBIX  (TaOIHIIEL,
IUarpaMMbl, Tpadukd), TeHepadbHas COBOKYITHOCTB,
BBIOOpKa, cpeqHee apudmerndeckoe, Mmeanana. [loHsaTue
0 3aJad9ax MaTEMaTHYECKOH CTAaTHCTHKH. PermieHune
MPAKTHICCKUX 3a7ad C IPUMEHEHHEM BEPOSTHOCTHBIX
METOJOB.

V,P, T

Paznen. TEOMETPUA

IIpssMble ¥ TJIOCKOCTM B MpPOCTpaHCTBE. BzaumHoe
pacmoliOKeHHe JBYX MpsIMBIX B NPOCTPAHCTBE.
ITapannensHOCTH OpSAMOH u IUIOCKOCTH.
ITapannensHOoCTh  TUIOCKOCTEH. IlepneHAMKYISIPHOCTH
npsIMO U MIIOCKOCTH. lleprneHaukynsip ¥ HakIOHHasl.
Yron Mexay npsiIMOM U IUIOCKOCTBIO. [IByrpaHHbIi yroi.
VYron mexay miockocTsMU. [lepneHauKyIsapHOCTb ABYX

VY, P, KP
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TUTOCKOCTEH. FeOMeTpH‘IeCKI/Ie Hp€06pa30BaHI/IH
OPOCTPAHCTBA: HapaJ'IJ'IeJ'ILHLIﬁ MEpeHOC, CHUMMCTPU

OTHOCHTEIIFHO TUTOCKOCTH. [MapamnensHoe
MpoeKTUpoBaHue. [Inomans OpTOroHaIBLHOM MPOEKIIHH.
Nzobpaxenne MPOCTPAHCTBEHHBIX ¢uryp.
MHororpaHHuKH

Bepumnbl, pebpa, rpaHn MHOrorpaHHuka. Pa3BepTka.
MHororpanHsle  yribl.  BEIMykiible  MHOTOrpaHHUKH.
Teopema Oiinepa. Ilpmsma. Ilpsmas u HakIOHHas
npusma. [lpaBunbnas npmsma. [lapamnenenumnen. Kyo.
IMupamuma.  IlpaBunpHas  nupamuga. Y cedeHHas
mupamuaa.  Terpasap. Cummerpunr B KyOe, B
napajuienenumene, B npusMe U nmpamuzge. CeueHus
KyOa, mpu3sMbl ¥ nupamuabl. IlpencraBieHwe o
NpaBWIBHBIX ~ MHOTOrpaHHHKaX  (TeTpasape,  Kyoe,
OKTad/Ipe, JO/IeKadIpe 1 UKocadpe).

Tena w moBepxHocTH BpamieHus. LluauHAp W KOHYC.
VYceuennbrii koHyc. OcCHOBaHHE, BBICOTa, OOKOBas
MOBEpXHOCTh,  OOpasyromiasi,  pa3BepTka.  OceBble
CEUYCHUS U CEUYeHUs, NnapayieibHble ocHoBanuo. lap u
chepa, ux cedyenus. KacatenbHas IUIOCKOCTh K cdepe.
Hamepennst B reomerpun. OObeM M €ro H3MepeHHeE.
WnrerpanbHas ¢opmyna obbema. Dopmysbl o0beMa
Ky0a, TpsSMOYTOJBHOrO Mapaiesenunena, TpU3MBbI,
wrHapa. DopMmynsl 00beMa THpPaMUIBI M KOHYCA.
DopMyJbl IUIOIALU [TOBEPXHOCTEN LIMJIMHAPA U KOHYCA.
®opmynbl 0ObeMa mapa u miomany chepsl. [lomodue
ten. OTHOIIEHUST TUIOMIAACH TOBEpXHOCTEH M 00BEMOB
MMOXO0HBIX TEI. Koopaunatser " BEKTOPBIL.
[IpsmoyronpHas (OekapToBa) CHCTEMa KOOPIHWHAT B
npoctpaHcTBe. DopMyna pacCTOSHUSI MEXAY ABYMs
TOYKaMHU. YpaBHEHHS CQepbl, IUIOCKOCTH W MPSIMOM.
Bekropsl. Mogaynbe BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxxeHrne BEKTOPOB. YMHO)KEHHE BEKTOpAa Ha YHCIIO.
Pa3noxxeHue BekTOpa 10 HampaBiICHUSIM. YTOI MEXKIY
IBymsi BekTopamu. IIpoeknms BekTopa Ha  OCh.
Koopnunater Bektopa. CxamsipHO€ IpOH3BEACHUE
BEKTOpOB. lcronp3oBaHNe KOOPAWHAT U BEKTOPOB IpPHU
pELIeHN MaTeMaTHYeCcKUX U MPUKIAJHbIX 3a/1ad.

HpaKTI/ILIeCKI/Ie 3aHATUA

Ne HaumeHoBanue HaunmeHoBaHHe MPAKTHYECKHX PadoT ®opma
pa3aena TeKylIero
KOHTPOJIs
1 Paznen. AJITEBPA CreneHp C panvoHANBHBIM U IEHCTBUTEIHHBIM 1P,y
MOKa3aTeIeM
CBoJiCTBa CTENIEHH C PALMOHAIBHBIM H I€HCTBUTEILHBIM
TIOKA3aTeIeM.
2 Paznen. OCHOBBI CuHyc, KOCHHYC B TAHT€HC IBOIHOTO yTIa. IP, ¥
TPUT'OHOMETPUU [TonmoBuHHOTO yTINA.
®opmymnsl npuBeneHns. CyMMa M pa3HOCTh CHHYCOB.
CymMa ¥ pa3HOCTh KOCHHYCOB.
Pelenne TpUroHOMETpUYECKUX YPABHEHUH.
3 Pazpgen. ©YHKINU, HppaumonanbHble ypaBHEHHUS. P, v
UX CBOMCTBA U IToxasaTtenbHble ypaBHeHus1 [loka3aTenbHble
I'PAOUKHU HEPaBEHCTBA.
Jlorapudmudeckue ypaBHEHHS.
JlorapudmMunueckre HEpaBEHCTBA.
Pemenne 3amad o reme «TpuroHomerpudeckne
(hyHKIHNY.
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Paznmen. HAUAJIA
MATEMATHUYECKO-
'O AHAJIM3A

Beruncienus wieHoB nocnenoBateabHocTy. [penen
IIOCIIEJ0BATEIbHOCTH.

[paBuna muddepenumponanust. [IpousBoaHse
HEKOTOPBIX 3JIEMEHTapHBIX (QYHKIHH.

Bospacranue u yobiBanue (yHKIHH.

Pemenne 3amad o Teme «IIprMeHeHne MPOU3BOIHON K
WCCIIEOBaHUIO (DYHKIIAI.

[TpaBuiia HaxoXKIEHNs TepBOOOPa3HON (QYHKIINH.

IP, ¥

Pasznen. YPABHEHIM A
11 HEPABEHCTBA

IIpeoOpazoBanue ypaBHeHHH. OCHOBHBIC TIPUEMBI
pelieHus ypaBHeHUM.

Pemenue cuctem ypaBHEeHUH.

Merton uHTEpBAIIOB.

N300paskeHre Ha KOOPIMHATHOM TUIOCKOCTH MHOXKECTBA
pelleHuid ypaBHEHUI 1 HEPABEHCTB C ABYyMS
MIEPEMEHHBIMHU U UX CHCTEM.

IP, ¥

Pasznen.
KOMBHHATOPHKA,
CTATUCTHUKA U
TEOPUS
BEPOSITHOCTEM

IIpaBuna komOuHAaTOPUKH. Perienrne KOMOMHATOPHBIX
3a7ad4.

Pazmerienusi, coueTanus U nepecTaHOBKHU.
Krnaccuueckoe onpenienenre BeposSTHOCTH, CBOMCTBA
BEPOSITHOCTEN

Teopema 0 cymme BeposTHOCTEN. Beruncnenue
BepositHOCcTel. [Ipuknaansie 3agaumn.
[IpencraBnenune uncnoBbIX JaHHBIX. [IpukinaaHbie
3a7a4u.

IP, ¥

Paznen. TEOMETPUA

[MapannensHble npsiMble B ipocTpaHcTBe. [lapamienbHbie
TUTOCKOCTH.

Hapannenbﬂble MpsIMBIC, ICPIICHANKYIISAPHBIC K
IUIOCKOCTH. [IByrpaHHbIN yroi.

ITinomags MOBEPXHOCTH IPU3MBI.

Pewenue 3anau no reme «lIpusma. [upamunar.
CuMMeTpus B IPOCTPAHCTBE.

Apudmernyeckue ISHCTBUS C BEKTOPAMH.
IIpocreiine 3a1ayu B KOOpAUHATAX.

VYron mexay BekTopamu. CKaJsipHOE IPOU3BENCHUE
BEKTOpPOB. BbluncieHre yTiI0B MEX Iy NPSIMBIMU U
TUIOCKOCTSIMH.

Pewmenue 3agau o teme «Tena BpauieHus».

Cdepa. Ypauenue chepst. [Lnomans chepbr
Beruncienre 06eMOB Tell ¢ IOMOIIBIO HHTErpaa.
O06BeM HaKJIOHHON TIPU3MBI

O0BeM mapoBOro CerMeHTa, MapoBOro CIosl, CEKTOpa.

I1P, ¥

JlaGopaTtopHsbie 3ansaTusiHe
MPEAYCMOTPEHBI
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHA

I[JISI paim3aniii KOMIICTCHTHOCTHOI'O IIoAXOo4da HNpCAyCMaTpuBaACTCA HCIIOJIbB30BAHUC B
y4yeOHOM TIpollecce aKTUBHBIX M HWHTEPAKTHBHBIX (OPM TIPOBEACHHS AayAUTOPHBIX U
BHEAYAUTOPHBIX 3aHATHHA C HENbl0 (GOPMUPOBAHUSA U Pa3BUTHA MPO(ECCHOHATIBHBIX HABBIKOB
00yJaronuxcs.

B mporecce mpemnomaBaHusi TMPUMEHSIOTCS 00pa30BaTEbHBIC TEXHOJOTMH Pa3BUTHS
KpUTHYECKOro MbluieHus. OOs3aTenbHbl KOMIIBIOTEPHBIE J1A0OPATOPHBIE NPAKTUKYMbI I10
pasaciiaM JUCHUITIINHBL.

B yuebHOM mpomecce Hapsay C TpPaJAWLMOHHBIMH OOpa30BaTCIEHBIMH TEXHOJIOTHSIMU
HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCECTUPOBAHUEC, TCMATUUCCKUC IPE3CHTAllMU, HWHTCPAKTHBHLIC
TCXHOJIOTHUH.

OO6pazoBareabHblEe TEXHOJOTUH MPY MPOBEACHNUHN JIEKIIHUH

Buasl npuMeHsieMbIX 00pa3oBaTeIbHBIX
H3yuaemble pa3aesibl (TeMbl) IUCHHILIAHBI . Kou-Bo yacos
TEXHOJIOT Ui
Paznen 1. AJITEBPA TexHoorus pa3BUBarOLIEro 00y4eHHs 8 (2%)
Pasznen 2. OCHOBbBI TPUT"OHOMETPUU [TpobnemHoe o0y4yeHne 16 (4%)
Paznen 3. ©YHKINU X CBOUCTBA U TexHomnorus pa3BUBaOLIETo 00y4YEHHS 18 (10%)
I'PA®UKN
Pazgen 4. HAUAJIA TexHomnorus pa3BUBAaIOLIET0 00y4YEHHS 18 (8%)
MATEMATHUYECKOI'O AHAJIM3A
Paznen 5. YPABHEHUSA U TexHomnorus: pa3BUBAOLIETO 00yUYEHHS 14 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, [TpobnemHoe 00yueHue
CTATUCTUKA 1 TEOPUS 14 (8%)
BEPOATHOCTEU
Pazmen 7. TEOMETPU S TexHOIOrHs Pa3BUBAOIIETO 00yICHHS 46 (20%)
Bcero 134 (56%*)
O6p330BaTeJ'II>HI)Ie TEXHOJIOIMHU IIPHU IMPOBEACHHUHU IIPAKTHICCKHUX 3aHATUH
Buabl npuMeHsieMbIX 00pa30BaTeIbHbIX
H3yuaemble pa3aesibl (TeMbl) TUCHMIIMHBI | TEXHOIOIHiA Koua-Bo yacoB
Pazmen 1. AJITEBPA TexHomorust paboTsl B MaBIX TPYIax 6 (2%)
Paznen 2. OCHOBBI TPUTOHOMETPUN TexHonorus mpodIeMHOro 00yJIEeHHUS 12 (2%)
Pazzen 3. ®YHKIIUN NX CBOMCTBA 1 TexHonorus paboTHI B MaJIBIX TPYIIIaX 16 (6%)
I'PAOUKU
Pazmen 4. HAUYAJIA TexHomorus paboTHI B MaJIBIX TPYIIIAX 16 (4%)
MATEMATUYECKOI'O AHAJIN3A
Pazmen 5. YPABHEHUA U TexHomorus paboTHI B MaJIBIX TPYIIIAX 10 (4%)
HEPABEHCTBA
Paznen 6. KOMBMHATOPUKA, TexHonmorust mpobIeMHOTr0 00yIeHNUS
CTATUCTUKA Y1 TEOPUS 10 (6%)
BEPOATHOCTEU
Pazpmen 7. TEOMETPUA TexHomorus MpodIEeMHOT0 00yJICHHUS 30 (14%)
Bcero 100 (38*)
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4. YCJIOBUSI PEAJIM3AIIMU TPOT'PAMMBI YUEBHOM JTUCIIUILINHBI

MaTepHaJILHO-TeXHI/I‘leCKaH 6333, H606X0[[I/IM3H AJIsE OCYIIECTBJICHUSA
06p330BaTeJIbHOF0 nmpouecca nmo JMCuUuIJInHe

Peanuzarus yue6HO#M auctmmuinabel MateMartuka: ajredpa, Hadaina MaTeMaTHYeCKOTO aHAIHN3a,
reoMeTpus TpeOyeT HaIu4us y9eOHOro KaOWHeTa JIIs TIPOBEACHHS TEOPETUICCKUX U
MIPAKTUYECKUX 3aHITUH.

Peanuzarust yueOHOM AMCIMIUIMHBI KaK MPABUIIO OCYIIECTBIISIETCS B CIICIMAIBHO
obopynoBanHoMm kabunere MATEMATUKU, koTophIii BKITFOUAET B CEOS:
MYJIbTUMEANATIPOCKTOP

JKpaH,

KOMIIBIOTED,

J0CKa yueOHas,

yueOHast MeOelb.

Y4eOHO-MeTOqMUeCcKOe 00eCTICUeHHE:

PaGouas yuebHas mporpamma

YueOHuku

Metonuueckue pa3paboTKU K 3aHATHIM
JMIakTH4YeCcKuil pa3laTOYHbIA MaTepHa
Kaprouku-3aianus, TeCTOBBIC 33 JaHUS
JleMOHCTpaIMOHHBIe MaTepHUAIBI (MYJIbTUMETUIHBIC TTPE3CHTAIINH, BUICO(DUITHMBI)
KommiekT yueOHO-HarasqHbIX TOCOOUH TT0 MaTeMaTHKe
KomrmekT uepTexHbIX TpruOOpoB

KoMrekT nopTpeToB MaTeMaTuKoB

KoMIiekT 351eKTpOHHBIX TTOCoOMiA

Ta0auIe! 10 MaTeMaTHUKE

[Tepeyerr HEOOXOAUMOTO MMPOTPAMMHOTO 0OECTICUCHUS
1. 7-zip (nuuensus Ha auri. http://www.7-zip.org/license.txt)
2. Adobe Acrobat Reade (numensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (nuensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (munensus - http://www.openoffice.org/license.html)
5. Free Commander (iurieHsus -
https://[freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%h7%d0%b8%
d1%38f/)
6. Google Chrome (sunensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo6oaHOM 10CTYIIC)
8. Mozilla Firefox (nmuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM U gLOHOJIHI/ITEJH,HOFI YUYEBHOM
JUTEPATYPBI, HEOBXOINUMOM 1JI51 OCBOEHUSI JUCIHUIIJINHBI

OcHoBHasl JIUTepaTypa

1. bammakos, M.U., Matemaruka : yueOHuk / M.M. bammakoB. — MockBsa :
KuoPyc, 2021. — 394 C. — ISBN 978-5-406-08166-2. —
URL:https://book.ru/book/939220 . — Tekcr : anekTponHbIi. To xe:

2. bammvakoB, M. U. Maremaruka : y4eOHUK JUIsl KCIIOJIB30BaHUS B y4eOHOM
nmporecce oOpazoBarenbHbiX yupexaeHuid CIIO Ha ©6a3e oOCHOBHOro  0oOIIEero
o0Opa3zoBaHMs C MOJyYEeHHUEM cpefHero oOmiero obpazoanus / M. U. bamMakos. - 7-¢
u3n., crep. - MockBa @ Akagemusi, 2020. - 253 c. : wun. - (IIpodeccuonanpHoe
obOpazoBanue. O6meoOpa3zoBarenbHbie qucuurinabl). - ISBN 978-5-4468-9242-6 : 720
p. 76 k. - Tekct : HenmocpeAacTBeHHbIH. boromonos, H. B. MaremaTtuka : yueOHUK it
cpeanero npodeccuoHanbHoro oopazoanus / H. B. boromonos, I1. Y. Camoiinenko. —

5-¢ u3n., mepepabd. u gon. — Mocka : M3garensctBo FOpaiit, 2022. — 401 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-07878-7. — Teker
anekTpounslii /[ OOpasoBarenbHas  1iardgopma  FOpait  [caiir]. —  URL:
https://urait.ru/bcode/489612

3. MaremaTuka: ajreOpa W Hayajga MaTEMaTHYECKOTO aHalln3a, TIeOMETPHS.
Anrebpa u Havasa Marematudeckoro axamuza. 10-11 xkmaccel @ y4eOHHMK AJis

0011e00pa3oBaTeIbHbIX OpraHu3anui : 0a30BbIi M yriyOneHHbld yposuu / 1. A.
AmumoB, 1O. M. Komsrun, M. B. TkaueBa u ap. - 5-¢ m3a. - Mocksa
[Tpocenienue,2017, 2018.- TekcT : HEMOCPEACTBEHHBIH.

4. [Totockyes, E. B. MaTtemaTuka: anrebpa v Havajla MaTeMaTHYECKOro aHalu3a,
reometpusi. ['eomerpus. 11 knacc. YrmyOnennsiii ypoBens : yueOHuk / E. B. [ToTockyes,
JI. . 3Bannu. - 4-e¢ wusm., crep. - MockBa : [lpoda, 2018. - 384 c. — Tekcr:
HEIMOCPEICTBEHHBIM

S. [Totockyes, E. B. MaTtemaTuka: anrebpa v Havajla MaTeMaTHYECKOro aHalu3a,
reometpus. ['eomerpus. 11 knacc. YrimyOneHHbIH ypoBeHs : 3anaunuk / E. B. I[ToTockyes,
JI. . 3Bannu. - 4-e¢ wu3nm., crep. - MockBa : [lpoda, 2018. - 236 c¢. — Tekcr:
HEIMOCPEACTBEHHBIN

6. [Totockyes, E. B. MaTtemaTuka: anrebpa u Havajlla MaTeMaTHYECKOrO aHalu3a,
reomerpus. ['eometpus. 10 kinacc. YrmyoneHnsiii ypoBens : 3anaunuk / E. B. [Totockyes,
JI. . 3Banmu. - 6-e¢ wm3n., crep. - MockBa : [lpoda, 2018. - 256 c. — Tekcr:
HEIMOCPEACTBEHHBIN

7. [Totockyes, E. B. MaTtemaTuka: anrebpa u Havajla MaTeMaTHYECKOro aHalu3a,
reomerpus. ['eomerpus. 10 kiacc. Yrmyonenusiii ypoens : yuebnuk / E. B. [Totockyes,
JI. U. 3Banuu. - 6-e¢ u3n., crep. - Mocksa : [lpoda, 2018. - 223 c. - Tekcrt :
HETIOCPE/ICTBEHHBIN
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JlonosiHUTEIbHASA JIUTEPATYPA

1. baBpun, M. M. Maremaruka : y4eOHMK M HPAKTHUKYM Ui CpPEIHETO
npodeccruonanbHoro obpasosanus / M. W. baBpun. — 2-e u3a., mepepald. u jgom. —
MockBa : MW3marensctBo IOpaiit, 2022. — 616 c¢. — (IIpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-15118-3. — Tekcr : oanekrpoHHbiid //
OopasoBarenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490174

2. baBpun, M. WM. Maremaruka : y4eOHMK M TPAKTHUKYM Ui CpPEIHETO
npodeccronanbHoro obpasosanus / M. W. baBpun. — 2-e m3a., mepepald. u jgom. —
MockBa : MW3marensctBo IOpaiit, 2022. — 616 c¢. — (IIpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-15118-3. — Tekcr : oanekrpoHHbiid //
OopasoBarenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490174

3. baspun, 1. 1. Maremaruka. 5—11 kiaccel: KpaTKui CHPaBOYHMK IIKOJbHHKA :
cupaBounuk / . U. baspun. — Mocksa : ®usmatiut, 2017. — 180 c. : un. — Pexum
noctymna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485171.
—ISBN 978-5-9221-1744-9. — TekcT : 31eKTPOHHBIH

4. Boromonos, H. B. MatemaTuka. 3agauu ¢ pemenusimMu B 2 4. Yacts 1 : yuebHoe
nocobue nns cpeaHero npodeccuoHambHoro odpasoanus / H. B. boromonos. — 2-e
u3n., ucnp. u jgon. — MockBa : MsmarenbctBo HOpaiir, 2022. — 439 c¢. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-09108-3. — Teker
anekTpounsiii  //  OOpasoBarenpHas  1iardgopma  FOpait [caiit]. —  URL:
https://urait.ru/bcode/490794 (nara oopamenus: 19.01.2022).

5. boromonog, H. B. MaremaTtuka. 3anauu ¢ pemeHusmMu B 2 4. Yacts 2 : yueOHOe
nocobue s cpeaHero npodeccuoHanbHOoro obpazosanus / H. B. boromonoB. — 2-¢
u3n., ucnp. u gon. — MockBa : MsmarensctBo HOpaiir, 2022. — 320 c¢. —
(ITpopeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09135-9. — Teker
anektpounbiii  //  OOpasoBarenpHas  1iargopma  IOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/490795 (nara oopamenus: 19.01.2022).

6. Boiclmas martemaTtuka @ y4eOHMK M MPAKTUKYM  JUIsl  CPETHETO

npodeccuonanpHOoro obpazoBanusi / M. b. XpumyHosa [u n1p.] ; mox oOmiei penakmueit
M. b. XpunynoBoii, 1. N. Ilpiranok. — Mocksa : M3garensctBo FOpaiit, 2022. —
472 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr :

atektpoHnblii /[ OOpa3oBarenbHas tiarpopma  FOpait [caiir]. —  URL:
https://urait.ru/bcode/491581

7. Hanasu, A. A. Martemaruka : yueOnuk / A.A. agasa. — 3-¢ u3f., UCHp. U JIOIL.
— MockBa : HNHOPA-M, 2021. — 544 c. — (Cpeanee mnpodeccuoHalbHOE

obpaszoBanme). - ISBN 978-5-16-012592-3. - Tekct : oanektponHsii. - URL:
https://znanium.com/catalog/product/1214598 . — PexxuMm aocTyma: 1mo moImmckKe.

8. HanasH, A. A. COopHHK 3a/1a4 TI0 MaTeMaThke: YdueOHoe mocooue//lamasa A. A.,
3-e u3n. - MockBa @ ®opym, MHOPA-M Wzparensckmii Jlom, 2018. - 352 c.: -
(ITpodeccuonansuoe odpazosanue). - ISBN 978-5-91134-803-8. - TekcT : 27€KTPOHHBII.
- URL.: https://znanium.com/catalog/product/970454— Pexxum focTyma: mo Mo Im1cKe.

9. Breictmass  martemaTtuka : y4eOHMK M MPAKTUKYM  JUIsL  CPETHETO
npodeccroHanbHOTro obpasoanus / M. b. XpunyHoBa [u ap.] ; moa oOmmiei penakmuei
M. b. Xpunynosoii, WU. U. Llpiranok. — Mocksa : M3parensctBo IOpaiit, 2022. —
472 ¢. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-01497-6. — Texkcr :
anektponublid  // OOpasoBarenpHass tatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/491581
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10. HlopodeeBa, A. B. Maremartuka : y4eOHHUK AJi1 CPEIHErO MPOQPECCHOHATHLHOTO
obpazoBanusi / A. B. [lopodeeBa. — 3-¢ wusm., mepepab. m mon. — Mocksa :
WznatensctBo IOpaiir, 2020. — 400 c. — (IIpodeccuonansHoe obOpazoBaHue). —
ISBN 978-5-534-03697-8. — Tekcr : anekrponnsiii // OOpa3zoBatenbHas 1uiaTdhopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/449047

11. Hopodeea, A. B. Marematuka. COOpHMK 3amad : y4eOHO-TIPAKTUYECKOE
nmocobue st cpeanero npodeccruonanpHoro odpazosanus / A. B. JlopodeeBa. — 2-e
m3n. — Mocksa : UsnmarensctBo IOpaiir, 2020. — 176 c. — (IIpodeccnonanbHoe
obpaszoBanne). — ISBN 978-5-534-08796-3. — Tekcr : osnekTpoHHbId [/
OopasoBarenbHas miatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/449051

12. Maremaruka : y4yeOHUK i CpeaHero mpodeccuoHalbHOr0 00pa3oBaHus /
O. B. TarapuuxoB [u np.] ; moa obmei pemakiuerr O. B. TatapaukoBa. — Mocksa :
M3narensctBo FOpaiit, 2022. — 450 c¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-9916-6372-4. — Tekcr : snekrponnsiii // OOpa3zoBatenbHas 1uiatdhopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/490214

13. Marematuka.  Ilpaktukym :  yyeOHOe  mocobue  AJii  CpPEIHEro
npodeccuoHanbHoro oopazosanusi / O. B. Tarapuukos [u np.] ; moa oOuied peaaxiueit
O. B. TarapuukoBa. — MockBa : WM3pmarensctBo IOpaiir, 2022. — 285 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-03146-1. — Teker
anekTpounslii /[ OOpasoBarenbHast  1iardgopma  FOpait  [caiir]. —  URL:
https://urait.ru/bcode/490215

14. [TaBmouenko, FO. B. Marematuka : y4eOHMK W MPaKTUKyM Ui CpPEIHETO

npodeccuonanpHoro obpazosanus / 10. B. [TaBmrouenko, H. III. Xaccan ; mox oOmieit
penakuueii FO. B. TlaBmtouenko. — 4-e uzj., nepepad. u non. — Mocksa : 3gaTenscTBO
Opaiit, 2022. — 238 ¢. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-

01261-3. — Texkct : snexkrponHbIi / OOpa3zoBarenbHas miargopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/489875

15. Cenpix, M. 1O. Marematuka : y4eOHHMK ¥ TPAKTUKyM JUISI CPEIHETO
npodeccuoHaIbHOTO obpazoBaHus / . 10. Cenpix, 10. b. I'pebenmukoB,
A. 10. IlleBenmeB. — MockBa : MWM3matenbctBO [Opaiit, 2022. — 443 c¢. —
(ITpopeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-5914-7. — Tekcr
anekTponnsiii  //  OOpasoBarenpHas  1iardgopma  IOpaiit  [caiir]. — URL:

https://urait.ru/bcode/490012

IMepuoanyeckue u3gaHus

1. I'eomeTpust u rpaduka. - URL:
https://znanium.com/catalog/magazines/issues?ref=9830c955-1df0-11e4-b05e-
00237dd2fde2

2. Ksant - URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

3. MaremaTuka B IIKOJIE. -
URL.:https://dlib.eastview.com/browse/publication/92111/udb/12
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Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIUOHHON ceTH
«/HTepHET», HEOOXOAUMMBIX IJI1 OCBOCHH S TUCHUNIHHBI

1. 3BbC «YHUBEpCUTETCKAs oubnuoreka ONLINE»: CauT.
URL:http://biblioclub.ru

2. OBC UsnarenscrBa «Jlaup»: caiit. — URL:http://e.lanbook.com

3. OBbC «IOpaiir»: caiit. ~URL:https://urait.ru/
4
5
6
7

DBC «BOOK.ru»: caiit. — URL: https://www.book.ru
OBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com
Base! nanubix kommanuu «Met Bero»: caiit . —“URL: http://dlib.eastview.com

. Hayunast onektponnas OuOnamorexka  «elLabrary.ru»: caiir. — URL:
http://elibrary.ru/
8. OnextpoHHas Oubnuoteka 'M3marenbckoro noma "I'pebennukoB". -  URL:
http://www.grebennikon.ru/
9. Yuusepcurerckas nanpopmanuonnas cucrema POCCUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/
10. "Jlektopuym TB" - Bupeoneknuu Benymux JekrtopoB Poccum. - URL:
http://www.lektorium.tv/
11. baza yueOHBIX MIaHOB, Y4eOHO-METOJUYECKUX KOMIUIEKCOB, MyOIUKaui 1

koH(pepenuit KyoI'V. - URL: http://docspace.kubsu.ru/
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOLIUMCSA 11O OCBOEHHUIO
JAUCHUIIJINHBI

JucuuruiiHa HareneHa Ha (opMupoBaHue o0O0mEeydeOHBIX KOMIETEHIMH, TaKuX Kak
CIOCOOHOCTh AEMOHCTPALIUHU OOIIEHAYYHBIX 0a30BBIX 3HAHUN €CTECTBEHHBIX HAyK, MATEMAaTHKH,
MMOHUMaHNE OCHOBHBIX (DAaKTOB, KOHIICTIINH, IPUHITUIIOB U TEOPHI.

OO0ydeHue CTyIeHTOB OCYIIECTBIISAETCS M0 TPAAULMOHHON TEXHOJIOTUN (JIEKLIMH, TPAKTUKU) C
BKJIFOUEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3pEHHUs HCIOJb3YEMbIX METOJOB JIEKLUU IOJPA3AEIAIOTCSA CIEIYIOIUM 00pazoM:
MH(POPMAIIMOHHO-00BCHUTENbHAS JICKIHsI, MOBECTBOBATEIbHAA, JIGKIUA-Oecena, mpoOieMHas
JIEKUUS U T. .

YcTHOE M3N0XKeHNe y4eOHOro MaTepuaia Ha JIEKUUHU JIOJDKHO KOHCIEeKTHpoBaThes. ClylaTh
JIEKLUI0 HY)KHO YMETh — MOJJEPXKUBaTh CBOE BHUMAaHHWE, MOHATh M 3allOMHUTH YCIIBIIIAHHOE,
yIIOBUTH May3bl. B mporecce u310KeHUs MpenojaBaTeaeM JEKIUN CTYAECHT JOJIKEH BbISICHUTD
BCE HEMOHATHBIE BOIMPOCHI. 3alMChIBAaTh COJAEP)KAHUE JIEKIIMU HY)KHO 0053aTelNbHO — 3aIllHCU
MIOMOTAalOT  MOJAJEPKUBATh BHHUMAHHE, CHOCOOCTBYIOT MNOHHUMAaHUID U  3allOMHUHAHUIO
YCIIBIIIAaHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIy>KaT OMOPOM /s mepexojia K 0oJiee rirybokomy
CaMOCTOSITEIBHOMY U3YUEHUIO ITpeIMETa.

Metonyeckre peKOMEHAalNU 0 KOHCTIEKTUPOBAHHIO JIEKIIUIA:

— 3aMUCh JIOJDKHA OBITh CHUCTEMHOM, MPEJCTaBJIATH COOOM COKpAIl€HHBIM BapuUaHT JEKIUU
npenoaBatens. Heo0xoaumo ciymark, 00 1yMbIBaTh U 3alIMCHIBATh OJTHOBPEMEHHO;

— 3aIuCh BeAETCA OUE€Hb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKUMH BBIPAKEHUSIMH;

— He IpeKpalias CiIylarh MNpenoiaBareis, Hy’KHO 3allUChIBaTh TO, YTO HEOOXOIMMO YCBOUTD.
Henp3s 3anuceiBaTh cpasy e BBICKA3aHHYIO MBICIIb IIPENOIABATENS, CAEAYET €€ MOHATh U MOCIIE
3TOT0 KpaTKo 3alKMcaTh CBOMMU CIOBaMU WM CIIOBaMU Ipenoaasaress. BaxHo, 4ToObI B HEW He
ObLT MMOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHA, JaThl, HA3BaHUs, BbIBOJIbI, ONIPEAEICHNS 3aAUChIBAIOTCSA TOYHO;

—cienyer oOpaTUTh BHMMaHHWE Ha odopmiieHHe 3amucu Jekiuu. g Kakaoro mpeamera
3aBoauTcsl obmas terpaab. OTIUYHBIM OT OCTAJbHOTO I[BETA CIEAYET BBIACNATH OTICIIbHBIE
MBICJIM U 3aroJIOBKH, COKpAaIlaTh OTJAEJBHBIE CJIOBA M IPEUIOKEHUS, UCIOJIb30BAaTh YCIOBHBIC
3HaKM, OYKBBI JIATUHCKOTO U TPEYecKOoro ai(aBUTOB, a TaKKe HEKOTOPhIE MPUEMBI
CTEHOTIpa(hUUECKOTO COKpAICHHSI CIIOB.

[IpakTrueckue 3aHATHS N0 AUCHUIUIMHE «MaTeMaTUKay MPOBOAATCS MO CXEME:

YCTHBIN OITPOC 10 TEOPUU B HAYaJE 3aHATHUS;

paboTa B rpynmnax mo pa3perieHuto pa3InuHbIX CUTYAIU 110 TeMe 3aHsTHS,

pelieHne NpaKTUYECKUX 3a/1a4;

VHJIMBUIyaJIbHbIC 3a/1aHUS 17151 IOJATOTOBKU K IPAKTUYECKUM 3aHATHUSAM.

Lenp npakTUYECKOTO 3aHATHUS - HAYYUTh CTYACHTOB IIPUMEHSITh TEOPETUUYECKUE 3HAHUS MPU
pEeLIeHUN TPAKTUYECKUX 3a]]a4 Ha OCHOBE PEAJIbHBIX IaHHBIX.

Ha npaktuueckux 3aHATUAX MPeoOIaAI0T CASAYIONIUE METOIbI:

BepOanbHbIe (MpeobIagaroIuM METOI0M JIOJDKHO ObITh OOBSICHEHHE);,

IpaKkTH4yeckue (MMCbMEHHbIE 31aHus, IPYIIOBBIE 331aHUS U T. I1.).

BaxxHbIM JUI CTy/I€HTa SBJISETCS YMEHHE PallMOHAIbHO MOAOHPATh HEOOXOAUMYI0 YUEOHYIO
auteparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHUKAMU SIBIISIOTCS:

— Oubnmumoreunsie Gou bl punnana Kyol'V;

— 3JIEKTpPOHHAs1 OMOIMOTEeYHas crcTeMa «Y HUBEpCUTETCKast OMOIMoTeKa OH-JIaiiH»;

— 2JIeKTpOHHas OubIMoTeyHas cucrema M3aarenscrBa «JIauby. ( IOPAPIT)

Ilouck xHur B OuOIMOTEKE HEOOXOAMMO HAYMHATh C M3YYEHUS IPEIMETHOTO
(cucTemaTH4ecKkuid) Katajora M CO3JaHMs CHHMCKAa KHUT, MOCOOM, METOJUYECKUX MaTepHajoB
o TemMe u3ydeHus. [IpocMOTp KHMIM Ha4MHAETCSA C TUTYJIBHOIO JIMCTA, CIEAYIOLIETO IOCIE
0010kki. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JAHHBIC, XapaKTEPU3YIOIIUE KHHTY:
Ha3BaHUE, aBTOP, BBIXOJHbBIE JaHHBIC, JaHHBIE O Mepeu3iaHuu U T.1. Ha 06opoTe TUTYIBHOTO
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JTUCTa JaéTCsl aHHOTAIMs, B KOTOPOH YKa3bIBae€TCS TEMAaTHKA BOIMPOCOB, OCBEHIEHHBIX B KHUTE,
ompeneNnsercss Kpyr uuTarelneld, Ha KOTOpbI OHAa paccydTaHa. boiplioe 3HAUYEHUE HMEEeT
MPEIUCIOBHE KHUTH, KOTOPOE 3HAKOMHT YUTATENsl C JIMYHOCTHIO aBTOPA, UCTOPHEH CO3JaHHS
KHUTH, PacKpbIBaeT cojaepkanue. [IpounTtaB mpeauciioBue u MOJIyduB oOliee MpecTaBiICHue O
KHUTE, CIeQyeT oOpaTHTbcs K orjaBiieHHIo. OriaBieHHE KHUTH 3HAKOMHT 00y4aeMoro c
COJICpP’)KaHUEM W JIOTHYECKOW CTPYKTYpPOUW KHHTH, IO3BOJISICT BBHIOPATh HYKHBIA MaTepuan JyIs
u3ydeHus. 1’01 M3JaHUs KHHUTH TO3BOJISICT CYIAWTh O HOBU3HE Marepwaia. YeMm wgaiie KHUTA
n3naércs, TeM OOJBIIYI0 IIEHHOCTh OHA MPEICTaBisieT. B KHUTe MOTyT OBITh NpUMEYaHWS,
KOTOpBIE COJIEpKAT pa3lIMYHbIC JOMOJHHUTENbHbIE cBeneHUs. OHM NeYaTaroTcss BHE OCHOBHOTO
TEKCTa W Pa3bACHAIOT OTICIbHBIC BOMpOChl. [IpenmMeTHpie ©  andaBUTHBIC YKa3aTelu
3HAYUTEIHHO O00JIETYal0T MOBTOPEHUE M3JI0KEHHOTO B KHUI'e MaTepuaia. B KOHIIe KHUTH MOXXET
pacmojiaratbCcsi BCIIOMOTATeIbHBIA Marepuall. K HeMy OOBIYHO OTHOCSATCS HMHCTPYKIIUH,
MIPUJIOKEHHS, CXEMBI, CUTYaI[MOHHBIE 337a4H, BOTIPOCHI [UII CAMOKOHTPOJISI U T.JI. s
JYYIIETo TIPEACTABJICHUS M 3allOMHHAHUS Marepuana IeecooOpasHO BECTH 3aluch U
KOHCTIEKTBI a3 IMYHOTO COAEPIKaHuUs, a UMEHHO:

— TIOMETKH, 3aMEUYaHWsl, BBIJICIICHUE TJIABHOTO;

— TUTaH, TE3UCHI, BBIMTHCKH, IIUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, T0KiIal, KU U T. 1.

Uutarh yd4eOHHK HEOOXOJMMO BIYMYHBO, BHHMATEIBHO, HE IMPOITyCKas TEKCTa, CTapasch
MOHATh KaXkIylo (pa3y, OJHOBPEMEHHO pa30upas HpPHUMEpHL, CXEMbl, TaOIUIbI, PUCYHKH,
npuBen¢HHbIe B ydyeOHUKe. OMHUM W3 BOKHEHIIMX CPENCTB, CIIOCOOCTBYIOIIUX 3aKPEILUICHUIO
3HAaHWH, SBISIETCS KpaTKas 3aluch TMPOYUTAHHOTO Marephaja — COCTaBJICHHE KOHCIIEKTa.
KoHcmekT — 3T0 KpaTkoe CBA3HOE M3JI0KEHUE COJIEpKaHUs TEMBI, yUeOHWKa HITH €ro 4acTu, 0e3
MOJAPOOHOCTE M BTOPOCTENEHHBIX neraneil. Ilo cBoelt CTpyKType W TOCIen0BaTEeILHOCTH
KOHCIIEKT JOJDKEH COOTBETCTBOBATh IUIaHy ydeOHuKka. [lo3ToMy BakHO cHadajga COCTaBUTh
IJIaH, a TOTOM MUCaTh KOHCIEKT B BUJE OTBETA Ha BOMPOCH! miiaHa. Eciu yueOHUK pa3nenéH Ha
HeOOJbIINE 03arylaBlIieHHbIE YacTH, TO 3ar0JIOBKM MOKHO paccMaTpuBaTh Kak MYHKTHI IUIaHA, a
U3 TEKCTa Ka)XJO0W YacTH CJIETYET 3alKCaTh T€ MBICIH, KOTOPHIE PACKPHIBAIOT CMBICII 3ar0JIOBKA.
TpeGoBaHMs K KOHCIIEKTY:

— KpaTKoCTb, CXKATOCTh, 11€71€CO00Pa3HOCTh KaXKI0TO 3alUChIBAEMOTO CJIOBA,

— COJEpKATEeNbHOCTh 3aIMCH - 3allMChIBAEMbIE MBICIHU cielyeT (pOopMYyIUpOBATh KPATKO, HO
6e3 ymep6a s cmbicia. O0bEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIIE H3y4aeMOoro TekcTa B 7-15
pas;

—KOHCIEKT MOKET OBIThb KaK MPOCTHIM, TaK U CIOKHBIM IO CTPYKTYpe — 3TO 3aBHCHUT OT
COJIep’KaHUsl KHUTH U LeIH €€ U3y4eHUs.

Metoudeckre peKOMEHAANN 0 KOHCTIEKTHPOBAHUIO:

— MpeXJie YeM Ha4aTh COCTABISATh KOHCIEKT, HY)KHO O3HAKOMUTHCS C KHUTOU, MPOYUTATh €€
cHauaja JI0 KOHIIa, HOHATh IPOYUTAHHOE;

— Ha OO0JIOKKE TeTpaju 3alKChIBAIOTCS HA3BaHHME KOHCIEKTUPYEMOW KHHTHM M HMsI aBTOpA,
COCTaBIISI€TCS TUIaH KOHCIIEKTUPYEMOTO TeCTa;

— 3aKUCH JIy4Ille JIeJaTh P MPOUYTEHUH HE OJHOTrO-ABYX a03alieB, a 1eJoro naparpada win
TJIaBbI;

— KOHCIIEKTHPOBAaHHUE BEAETCS HE C LEJbl0 MMETh OMpeNeNEHHBIM 3amucH, a ans Oolee
MOJIHOTO OBJIAJICHUS COJAEP)KAHMEM HM3y4aeMOro TEeKCTa, MOJTOMY B 3alUCSAX OTMEYaeTcs H
BBIJIETISIETCS BCE TO HOBOE, HHTEPECHOE U HY)KHOE, UTO 0COOEHHO MPUBJIEKIO BHUMAHHE,

— TOCTIe TOTO, KaK CHelaHa 3alKch CoJep:KaHus maparpada, TiaBbl, CleqyeT MepeynTaTh eg,
3aTeM CHOBa 00OpAThCS K TEKCTY M MPOBEPUTH ceOsl, MPaBUIIBHO JIU U3JIOKEHO COAEPIKAHHE.

TexHuka KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYsI KHUTY OOJIBIIIOT0 00bEMa, 3aITUCh ClIeyeT BECTH B 00IIel TeTpau;

— Ha KaXJIOW CTpaHMIIe ClIeBa OCTABISIOT MO MIMPUHOM 25-30 MM Ui 3alTUCH KOPOTKHX
MO/13ar0JIOBKOB, KPATKUX 3aMEeUaHUl, BOITPOCOB;

— Ka)/1as CTaHUIIa TeTPaIu HyMepyeTcs;
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— JUTS TIOBBIIICHUSI YATAEMOCTHU 3aIHCH OCTABIIAIOT HHTEPBAJBI MEXK/Y CTPOKaMH, ad3aramu,
HOBYIO MBICJIb HAUMHAIOT C «KPACHOI» CTPOKH;

— [IPY KOHCIIEKTUPOBAHUU LIIUPOKO UCIOJIB3YIOT Pa3IMYHbIE COKPALIECHUS U YCIOBHBIE 3HAKH,
HO He B ymepO CMBICTYy 3allMCaHHOTO. PekoMeHIyeTcs NPUMEHATh OO0LIEYNOTpeOUTEIbHbIC
COKpAII[eHUs], HAlPUMeEp: M.0. — MOXET ObITh; TOC. — TOCYIAPCTBEHHBIN; 1.0. — JOHKHO OBITh H
T.J.

— HE CJIeYeT COKpallaTh MMEHAa U Ha3BaHUs, KPOME OUYE€Hb YacTO MOBTOPSIIOIINXCS;

— B KOHCIIEKTE HE JIOJDKHO ObITh MEXaHWYECKOTO IEPENUChIBaHUS TEKCTa O€3 PO yMbIBaHUS
€ro COJIEp’KaHusl U CMBICJIIOBOTO aHAJIU3A.

CryneHT JOJKEH yMeThb  IoJIb30BaThcsd  (QoHAamMu  OMOIMOTEK M CIIPABOYHO-
oubmmorpaduuecknmu u3gaHUAMU. CTYAEHTBI Ul TOJHOLIEHHOTO OCBOEHHS y4eOHOTO Kypca
JOJIKHBI COCTaBJISITh KOHCIEKTHI KaK MpU MPOCIYIIMBAHUU €r0 TEOPETUYECKOW (JIEKIIMOHHOM)
4acTH, TaK U IPU MOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUAM. JKenaTelbHO, YTOObI
KOHCIIEKTHI JIEKIIMHA U CEMUHAPOB 3alMCHIBAINCH B JIOTUYECKON MOCIEI0BATEIBHOCTH U3Y4YEHUS
Kypca M COJIEp)KaJuCh B OJHON TeTpaau. BeneHue KOHCHEKTa BJISETCS HEOOXOIUMBIM BUIAOM
yueOHOM nesTenbHOCTH. [10CKOIbKY KOHCIIEKT:

B TIOJJHOM OOBEME OILIEHMBAETCS KaK Pa3HOBHUIHOCTb MHCbMEHHOTO OTBETa HA H3ydaeMble
BOIIPOCHI;

CILY>KMUT 0a30M AJI1 YCTHOTO OTBETa Ha CEMUHApPE 10 OJIHOMY U3 BOIIPOCOB PacCMaTPHUBAEMOTO
IJ1aHa;

CBEJICHMSI U3 KOHCIIEKTa MOTYT BBICTYINaTh B KayeCTBE MCTOYHMKA JIOTIOJHEHHH K OTBETam
JPYTUX CTYIEHTOB.

Opranuzanys TEKyLIEro KOHTPOJIS 3HAaHWW, YMEHHMH M HaBBIKOB 0O0ydYarolIUXCs
OCYILIECTBIISICTCS IYTEM TECTUPOBAHMSL.

@opMON  HMTOTOBOTO KOHTPOJISI SBISAETCS DK3aMEH. OK3aME€H COCTOMT U3  OJIHOTO
TEOPETHUYECKOT0 BOTIPOCA U OJHOTO MPAKTUYECKOTO.
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7. OUEHOYHBIE CPEJACTBA JIs1 KOHTPOJIA YCIHEBAEMOCTHA

7.1. TTactiopt (hoH/IAa OLIEHOYHBIX CPEIICTB

Ne KonTposaupyembie pa3esibl (TeMbl) TUCHUTILTHHBI Hanmenoanue onenoinoro
n/n p Py p cpeacrTsa
Paznmen 1. AJITEBPA Pedepat

YerHslii onpoc
[MpakTHyeckas padora
TectupoBanue
Paznen 2. OCHOBBI TPUTTOHOMETPUUA YerHblii onpoc
[MpakTryeckas padbora
TectupoBanue
Pazzen 3. ®YHKIIUN X CBOMCTBA Y TPAGUKU YeTHblit onpoc
[MpakTiyeckas padora
TectupoBaHnue
Paznen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A VYeTHbll onpoc
[MpakTiyeckas padora
KonTponbHas padbora

Pasnen 5. YVPABHEHIA 1 HEPABEHCTBA VYcrHbI onpoc
[pakTueckas padora
TectupoBaHue
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA YU TEOPUS Pedepar
BEPOSITHOCTEM Y CTHBIIT ompoc
[pakTHyeckas padbora
TectupoBaHue
Paznen 7. TEOMETPUS Pedepar

VYerHbli onpoc
[Mpakrrueckas pabora
KonTponbHas padora

Kputepuu onenku

KoHTpons M oOlLleHKa pe3ylbTaTOB OCBOEHHUS YYeOHOW JUCIUIUIMHBI OCYLIECTBIISIETCS
MpernojaBaTesieM B MPoLiecce NMPOBEACHUS MPAKTUYECKUX PadOT, TECTUPOBAHMUs, cOOECe10BaHuUs
[0 pe3yibTaTaM BBINIOJIHEHUS J1a0OpaTOPHBIX paboOT, a TakkKe pelIeHHs 3aaad, COCTaBICHUS
pabounx TaONMIl W MOArOTOBKU COOOILIEHUHM K ypoKy. 3HAaHUS CTYJIEHTOB Ha MPAKTHUYECKUX
3aHATUSAX OLIEHMBAKOTCA OTMETKAMU «OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHO» U
«HEYIOBJIETBOPUTEILHO.

VYceTHbBIM onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacckas, BKIIOYAIOIIMN TEOPETUUYECKUE
Martepuaibl U IPUMEPhl UX NPUMEHEHUS. Y JOBIETBOPUTEIbHAS OLICHKA CTABUTCS, €CIIA CTYACHT
JEMOHCTPUPYET HETIYyOOKHE TEOpETHUYECKUe 3HAaHUS, MPOsBisieT ciaabo chopMUpOBaHHBIE
HaBBIKM aHAJIM3a SIBJICHUI U IMPOLIECCOB, HEJOCTATOYHOE YMEHHE JiejaTh apryMEHTUPOBAHHbBIE
BBIBOJIBI M TPHUBOJUTH NPUMEPHI, IOKa3blBa€T HE JOCTAaTOYHO CBOOOJHOE BIIaJICHUE
MOHOJIOTHYECKON peubl0, TEPMUHOJIOTUEH, JIOTUMHOCTBIO M MOCIEA0BATEIbHOCTBIO U3JI0KEHMUS,
JieNaeT OIMOKHU, KOTOPbIE MOXKET UCIIPABUTH TOJIBKO MPH KOPPEKIIMH MPEHOIaBATEIEM.

Pegepar. IIpoaykT camMocTOATENbHOW PabOThl CTyAEHTa, MPEICTABISAIONIMNA COO0H KpaTkoe
U3JI0O)KEHWE B IHCBMEHHOM BHJE IIOJIyYEHHBIX pE3YJIbTaTOB TEOPETUYECKOTO aHaIM3a
olpesieNleHHOW Hay4yHOU (y4eOHO-HCClIeIOBaTeNIbCKOM) TEMbI, TJie aBTOP PACKPbIBAeT CYTb
uccieayeMoi npoOieMbl, IPUBOIUT pa3IMYHbIE TOUKU 3PEHUS, a TaK)Ke COOCTBEHHBIE B3IJISA/IbI
Ha Hee. PedepaT oleHHBaeTCs MO KOJUYECTBY MPUBJICUCHHBIX MCTOUYHUKOB, TITyOWHE aHaIN3a
npoOsemMbl, KauecTBe OOOCHOBAaHHMsS aBTOPCKOM MO3UIMH, TJIyOWHE PpACKPbITHS TEMBI.
VY aoBneTBOpUTENBbHAS OLIEHKA CTABUTCS, €CIM TEMa OCBEIIECHA JIMIIb YaCTUYHO, JOIYILIEHBI
(akTHuecKre OMMOKH B COJACpKaHUU pedepara, WM UMEIOTCS CYIIECTBEHHbIE OTCTYIJICHUS OT
TpeOoBaHUH K pedepupOBaHHIO, WM HEMOJHbBIE OTBETHI Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI.
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Tect. Cucrema CTaHAapPTU3MPOBAHHBIX 3aJ@HUH, [O3BOJSIONIAS  ABTOMAaTH3HPOBAThH
NpoLEAYpyY HW3MEpPEHHsT YPOBHs 3HAHWM W yMEHUi oOydaromierocs. TecT OLIEHHBAeTCS IO
KOJIMYECTBY MTPAaBUILHBIX 0TBETOB (He MeHee 50%.).

[Mpaktnueckas pabora. IlpakTmueckas pabota — 3TO 0COOBI BHA JCSITEIBLHOCTH
00y4aroIerocsi, 4YTo MoJpa3yMeBacT BBIMOJHCHUS Pa3HOIUIAHOBBIX 3aJaHUI, HE CBSA3aHHBIX C
00paboTKON TeopeTHUecKkoro marepuana. Bo Bpemsl BBIIOJHEHHS CTYACHTY HE0O0X0AUMO
UCIIOJIb30BATh paHee MOJYYCHHbIC TEOPETHYCCKUE 3HaHMs. [l0JI0XKHUTENbHAs OLICHKA CTaBUTCH,
€CJIM BBINIOJHEHBI BCE 3aaHUsI TIPAKTHYECKOM pabOThl C 3aMEUAHUSIMH; CTYJICHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMHU.

KontponeHast padora. KoHTposbHas paboTa — 3TO BUA ACATEIBHOCTH OOYYarOLIETrOCs, YTO
MOJIPa3yMeBaeT KOMILICKCHYIO MPOBEPKY TCOPETHUYECKOrO Marepualia ¥ YMEHHUE MPHMEHSTh
MOJIyYCHHBIC 3HAHUS MPH PelIeHUHU 337a4. [1010KUTebHAs OIIEHKA CTABUTCS, €CIIUA BBITIOJIHEHO
60% 3amaHnii KOHTPOJIEHOU PAOOTHI.

OleHKa «OTJIMYHO»  BBICTABJSIETCS, KOrJla OOydaroluecs TOKa3blBaeT  IIyOOKOE
BCECTOPOHHEE 3HAHME pa3jieia JIUCIMIUIMHBI, 0053aTeIbHON M JOTIONHUTEIBHON JINTEPaTyphl,
apryMEHTHPOBAHO M JIOTUYECKH CTPOWHO H3JIaracT MaTepuall, MOXKET MPUMEHSATh 3HAHHS IS
aHaJIM3a KOHKPETHBIX CUTYaI[HIA.

O1rleHKa «XOPOIIO» CTABUTCS TPH TBEPIbIX 3HAHUAX paslesia JUCIUIUIAHBI, 00s3aTelbHON
JUTEPATYpPhl, 3HAKOMCTBE C JIOTIOJHUTEIBHON JINTEPATYPOi, apryMEHTUPOBAHHOM H3JIOKCHUU
Marepuaia, yMEHUH MPUMEHHUTh 3HAHUS JUIS aHAIN3a KOHKPETHBIX CHTYAI[HIA.

OrleHKa «yIOBIICTBOPUTEIILHO» CTaBUTCS, KOTJA CTYACHT B OCHOBHOM 3HAeT pasJel
JMCIUITTMHBI, MOYKET MPAKTUYECKH MPUMEHUTh CBOM 3HAHUSI.

OrleHKa «HEYIOBJIICTBOPUTEIILHO» CTaBUTCS, KOTJA CTYJACHT HE OCBOWJI OCHOBHOTO
COZIepKaHMS IIpeIMETa U CI1a00 3HAET N3ydaeMblid pa3Jes TUCIUIUINHEIL.

OneHouHbIe cpesicTBa Ui TPOBEACHUS TEKYIIEH aTTeCTalllu
B nannoM paszzgene npuBoAsATCS 00pa3iibl OLIEHOUHBIX CPECTB.
Texymuii KOHTPOJIb TPOBOIUTCS B hopMeE:
-WHJIMBUyaJbHBI YCTHBIA OMPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepUamy
-IpakTUyecKas pabora
-3amuTa pedepara
-3aII1Ta BBIIIOJHEHHOTO 33 JaHUs

® . JInanbie Ipumepbi
opMa IpakTHyeckmii
ATTecTALMH 3nanus YMenus ONBIT (BI2JICHHE) Ka4ecTBa OLIEHOYHBIX
CTyA€eHTa CpeacTB
YcrHbeiit Kontpons Onenka ymenns | OreHKa HaBBIKOB Or1eHka Kontponpa
(MMCHPMEHHBIN) | 3HAHUM IO paznuyaTh paboTseI ¢ CIOCOOHOCTH bI€ BOIIPOCHI
oTIpoC 1O OIpeIeTICHHBIM KOHKpETHBIE TUTEPATYPHBIMHU OIIePaTUBHO U 110 TEMaM
TEMaM mpobaemMam TOHSITHS HCTOYHHUKAMU Ka4yeCTBEHHO MIPHUJIAraroTC
OTBEYaTh HA P
IIOCTaBJIEHHEIE
BOIIPOCHI
Pedepatsr Kontpons Onenka ymenns | OreHKa HaBBIKOB Orenka TeMmsr
3HaHUH 110 pasnuyaTh paboTsI ¢ CIOCOOHOCTH K pedepaToB
OIpeICTICHHBIM KOHKpPETHBIE JTUTEPATYPHBIMHU CaMOCTOSITENTFHON | TIPUIIATatoTC
mpobaemMam TOHSATHS HCTOYHMKAMH pabote u aHaTU3y | o
JTUTEPATyPHBIX
HCTOYHHKOB
[paktryeckne | CMBICH MOHATHI: | BBITOTHSITH Hasrixkamu: Ouenka Temsl pabot
paboTel 9ucio, QYHKIWA, | apuMETHIECKA | HaXOIWTh 3HAUCHHS | CIIOCOOHOCTH MIPHJIATaIoTC
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norapudm, € JIeHcTBHS, KOPHSI HATYpaJbHOU | ONEpaTHBHO U b
TIPOU3BOJTHAS, codeTast yCTHBIE | CTEIEHH, CTCIICHN C | KadyeCTBEHHO
CHHYC, KOCHHYC, | M INCbMEHHbIE | pallOHAJIbHBIM pemarts
TaHTeHC, TIPHUEMBI, TIOKa3aTeNeM, MIOCTaBJICHHBIE Ha
KOTaHTeHC, BBIYHUCIISATH norapudma, MPaKTHYECKUX
HHTETpaj, Teaa 3HAaYEeHUS TIOJIB30BATHCS paborax 3a1auu 1
BpalleHusl, YHCIIOBBIX U OLICHKOI 1 apryMeHTHpPOBaTh
MHOTOTPaHHUKH, | OYKBEHHBIX MPUKHUIKOH TIPU pe3yNIbTaThI
TIOBEPXHOCTH, BBIPa)KEHUI; MPaKTHYECKUX
o0beM OTIPE/IEIISAT paboTax; CTpOUTH
3HaYCHHE rpaduku QYHKIHH;
¢$yHKIMY 11O COCTaBJISTh
3HAYEHHIO ypaBHEHHS U
apryMeHTa py | HepaBEeHCTBA 110
pas3INIHBIX YCIIOBHIO 33124,
criocobax CTPOUTH
3aJaHUs npocreiimme
¢byHKIMY; cedyeHus Kyoa,
BBIYHCIISTH TPU3MBI, TUPAMH/IBI
NPOW3BOHBIE U
nepBooOpasHble
, pemarb
palnroHaJbHbIE,
NoKa3aTesbHbIC
u
JIorapu(pMHUIECK
V€ YpaBHEHUA U
HEPaBEHCTBA,;
pemiath
IUIAaHUMETPpHUYEC
KUe U
IpocTeume
CTepeoMeTpuuec
KHUE 3aJauy Ha
HaXO0XJICHHE
TEOMETPUUECKH
X BEJMYHH
(mmvH, yToB,
IUTIOIIAACH,
00BeMOB
TectupoBaumne | Konrpons Onenka ymenust | OreHKa HaBBIKOB Orenka Bomnpocs
3HaHUH 110 pa3nu4aTh JIOTUYECKOT0 CIIOCOOHOCTH MpUJIararTc
OIpeNIECICHHBIM KOHKPETHBIC aHaJIM3a ¥ CHHTE3a | ONEPaTHBHO U o
npoGiiemam TIOHATHSA pu Ka4eCTBEHHO
COIOCTaBJICHUN OTBEUYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
MOHSTUHA BOIPOCHI
KontponpHas Kontpons Onenka ymenusi | OreHKa HABBIKOB OreHka 3aganus
pabora 3HaHWH 10 TEMe pa3nu4aTh JIOTUYECKOT0 CIIOCOOHOCTH MPUJIATaoTc
(pazmeiry) KOHKpETHEIE aHallM3a M CHHTE3a | OIEPaTHBHO U o
TIOHATHS pu Ka4eCTBEHHO
COTOCTABJICHUN OTBEUYaTh Ha
KOHKPETHBIX TIOCTaBJICHHBIE
MOHSTUNA BOIPOCHI
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OneHouHble CPECTBA 1S IPOBEACHUS IPOMEXYTOUHOM aTTecTaluu

. JInunbie IIpumepnl
dopma IIpakTnyecknii
D — 3unanus Ymenus ONBIT (BJ1AZIETD) Ka4ecTBa OLCHOYHBIX
CTY/IeHTa cpeacTB
Huddepennn | Konrpoms 3Hanus | Onenka ymenuss | OleHKa HaBBIKOB Ouenka Bonpocsr:
POBaHHBIN 0a30BBIX MTOHUMATh JIOTUYECKOT0 CIOCOOHOCTH MIPUJIAraoTC
3auer/ TIOJIOXKEHUH B CIeHaIbHYIO COITOCTAaBJICHUS U IPaMOTHO ¥ YETKO | o
9K3aMeH obmactu TEPMHUHOJIOTHIO | XapaKTePUCTUKU U3JIaraTh
MaTeMaTHUKU 00BEKTOB MaTepual
Ouenka ymenus | OrieHKa HaBBIKOB Ouenka 3agaun
pemarp JIOTUYECKOT 0 CIOCOOHOCTH MIPUJIAraoTC
TUTIOBBIC 33]]aUW | MBIIUICHUS TIPU IPaMOTHO ¥ YETKO | o
B o0iacTH peLleHNH 3aa4 B U3J1araTh X0/
npodeccuoHanb | 00JIacTH peleHus 33714 B
HOM npodeccroHaIbHOM | obnacTu
JIeATEbHOCTH JIeATEbHOCTH npoeccroHaIbH
Ol 1eATeNbHOCTH
u
apryMeHTHPOBATh
pe3yABTATHI

[IpumepHbIe BONTPOCH ISl TPOBEACHUS MPOMEXKYTOUHOU aTTectauuu (aud. 3auet/

9K3aMeH)

Bomnpocer k nuddepennmupoBaHHOMY 3a4eTy:

1.MHOXeCTBO ACHCTBUTENBHBIX Yncell. JleHcTBUS Hal ASHCTBUTEILHBIMU YHCIIAMU.

2.ITpubnuxennsie BerunciaeHus. OKpyrieHue TpuOIMKEHHBIX 3HAYCHUH BenrauH. 3.J]elicTBrs
HaJ| PUOIMKEHHBIMU 3HAYEHUSIMU BEJINYHH.
4.ITonstue crenenu. CBOKCTBA CTETICHEM.
5.Ilonsitue kopusi. CBOMCTBA KOpPHEH.
6.Jlorapudmer. CoiicTBa jorapu¢mMoB.
7.0npenenenue norapudma. Teopemsl norapudmupoBanus. Hatypanbhblie torapumsi.
8.YnopsnoueHHble MHOXKeCTBA. [lepecTaHOBKH U pa3MelIeHHUS.

9.0cHoBHOE NorapuMuUecKoe TOXKAECTBO U Ipyrue jJorapupMuueckre ToxKIeCTBa.

10.MuoxectB0o. OCHOBHBIE ITOHITHS.
11.VppauronanbHbie YKUCa.

12.Pa3BuTHEe NOHATHSA O YUCIIE.

13.KoHeuHbIe 1 OECKOHEUHBIE IECATUYHBIE APOOH.
14.0Oxpyrienne npuOIMKEHHBIX 3HAYCHUH BETUYKH.
15.0OcHOBHBIE TOHATHUS TPUTOHOMETPUH

16.0OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

17.®@opMmynsl IpUBEACHUS
18. ®opMyIibl CIOKEHUS

19. TpuroHoMeTpHueCKUe ypaBHEHHs 1 HEPABEHCTBA
20. ®ynkiuu. O61acTh ONpeieNeHUs] U MHOXKECTBO 3HAYeHUN (yHKIIUU
21.CpoiicTBa GyHKIUU
22 .I'paduku 3eMeHTapHbIX QYHKIUH

BOHpOCLI JJId IIPOBCACHU A SK3aMCHaA:

Ienble u panMoHaIbHBIE YHCIA.
IlepnieniuKynsspHBIE MIPSIMBIE B IPOCTPAHCTBE.
ApupmeTruecknii KOpeHb HaTypaJIbHOM CTETeH .
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[TapannenbHble npsMble, NEPIEHIUKYIISAPHBIE K IJIOCKOCTH.
CreneHsp ¢ pallMOHAIBHBIM U AEUCTBUTEIbHBIM NIOKA3aTEIIEM.
[Ipu3Hak nepneHuKyIIpHOCTH IPSAMOU U INIOCKOCTH.
Crenennas yHkuus, ee cBOCTBa U rpaduk.

TeopeMa 0 IpsAMOU, MEPIEHIUKYIAPHON K IIJIOCKOCTH.
B3anmHuo o6patHbie QyHKINH.

PaccTostHue OT TOUKM /10 MJIOCKOCTH.

PaBHOCUIIbHBIE YpaBHEHUS U HEPABEHCTBA.

TeopemMa o Tpex NeprneHANKYISIpax.

HppaumonaibHble ypaBHEHHS.

Yo MeX Iy IpAMOH U INIOCKOCTBIO.

[TokazarenbHas QyHKIHMSA, €€ CBOMCTBA U TpaduK.
JIByrpaHHBIN yroJl.

[Toka3arenbHbIE ypaBHEHUS.

[Ipu3Hak nepneHuKyIspHOCTH JBYX IMIOCKOCTEH.
[Toka3zaTenbHbIE HEPABEHCTBA.

[IpssMOYTOIBHBIN MapajuIeIenuIe.

Cucrema nokasaTenbHbIX ypaBHEHUH U HEPABEHCTB.
Pannannasa mepa yrna.

Jlorapudmsr.

[ToBOPOT TOUKH BOKPYT Haujga KOOPAWHAT.

CaoiicTBa norapugmos.

Omnpenenenre cuHyca, KOCMHyca M TaHI'€Hca yria.
JlecATUYHBIE U HATypaJlbHbIE JIOTapU(PMBI.

3HaKU CHMHYCa, KOCUHYCA U TAaHT'€HCA.

Jlorapudmuueckas GyHKIHS, €€ CBOMCTBA U rpaduK.
3aBUCUMOCTb MEXly CHHYCOM, KOCUHYCOM M TAHT€HCOM OJHOTO U TOTO XK€ yria.
JlorapudmMudeckue ypaBHCHHSI.

Tpuronomerpuueckne TOKIECTBA.

Jlorapugmuueckue HepaBeHCTBaA.

CuHyC, KOCHHYC U TaHI'€HC YIJIOB 00 U - O

[Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPHH.
DopMyIIBI CIOKEHUS.

HekoTopsie cinencTBus u3 akCuom.

CuHyC, KOCHHYC U TaHT€HC JBOWHOTO YIJIa.

[TapannenbHble IpsiMBbIE B IPOCTPAHCTBE.

CuHyC, KOCUHYC ¥ TaHI'€HC ITIOJIOBUHHOTO yIJIa.
[TapannenbHOCTb TPEX MPSIMBIX.

DopMyIbl IPUBEACHHUS.

[TapannenbHOCTb NPSAMON U INIOCKOCTH.

Cymma 1 pa3HOCTB cuHYcOB. CymMMa ¥ pa3HOCTb KOCHHYCOB.
CkpemuBaroniecst npsiMeie.

YpaBHEHHE COS X = (L.

VpaBHenue Sin X = a.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIINU.

VYTIIBl € COHANpPaBICHHBIMU CTOPOHAMU.

YpaBHeHue tg X = 0.

Yroa Mexay NpsMbIMH.

OO6nacTp ornpeeieHUs] U MHOYKECTBO 3HAUEHUI TPUTOHOMETPUUECKUX (DYHKITHA.
[TapannenpHble NIOCKOCTH.

YeTHOCTh, HEYETHOCTD, IEPHOAUMYHOCTh TPUTOHOMETPUYECKUX (DYHKITHIA.
CBOMCTBO MapaIeNbHbIX MTIOCKOCTEN.
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CBoiicTBa (hyHKIIMHU y = COS X U ee rpaduk.
Terpasap.

CBoiicTBa (hyHKIIMU y = Sin X U ee Tpaduk.
[Tapamtenenunen.

CoiictBa ¢pynkuuu Y = tg X u ee rpaduxk.

7.4.2. IlpuMepHBIC FK3aMECHAIMOHHBIC 3a7]a9l Ha 3K3aMeH/aud 3ader
[IpakTrueckue 3agaHusl.
Haiinure 3HaueHue BoipakeHus a8 (a-4)2 +a9 :all npu a=-2
Haiitu 3nauenne Qynkmun:y = 4x-3 + 6x0,5 + 3, mpu x = 0,25
Beruncnure 3navenue qpoou Sa-2b  ecnu 8a-3b=0
3a-b
N3 popmymer momaau cekropa S=I1R2a Beipaszute paanyc R
360
Bbrauciuts 3V640
3410

Haiizmre 3HaueHme BeIpakenus 24V6-+(V27-V32)2

[IpencraBpTe BoIpakeHUE a3 B BHUJIE€ CTCIEHU C OCHOBAHUEM a.
a-2 ava

Haiiru: (2x-2 + 3x0,5 - 2) mpu x=9
Haiinmure 3Hauenne BolpakeHus a2+4a+4 npu a=-2.

2+a
BexkTop a coctaBnseT ¢ mosoxkuteNbHbIM HanpasieHruem ocu OY 120°. Haittu koopauHaty Y
BEKTOPA a, €CIIM U3BECTHO, YTO | a | =23
Haitnure 3HaueHue Boipaxenus a2-8a+16 npu a=2.

a-4
Haiigure mnomaap 4eThIpexyroibHIUKa ¢ BepiiMHaMu B Toukax A(-4;-1), B(-1;-1), C(6;3) u D(-
5;3)
[Ipu xakux 3HAUYEHUSAX X KBaJAPATHBINA TpexuwieH X2— 5X + 6 paBeH HyI0?
CKOJIBKO CyYIIECTBYET CIOCOO0B paccaauTh 8 TOCTEH 10 BOCBMU MECTaM 3a CTOJIOM
Bbruncnute ckanspHoe npousBesieHue acb, ecnu a=8, b=5u L (a,b)=n
ITponoTentposath: logex= 2logca+logchb-1
ITponorapudmupoBats mo ocHoBanuio a X=a2h:C
Haitnute paccrosaue mexay Toukamu C(-15) u D(4,5)

7

Beruncnuts :L0og8 16 + Log27 9

3anumuTe B BUAe OECKOHEUHOW MEePUOANMYECKON IpoOH unca:
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3ul
7 6
Haitnure 3HaueHne BbIpaXKeHUS N7 - N5
V7-V5 N7+5
Cpasnute : 0, 389999... u 0, 389. ITu 22\7
Beramcnuts : 2,5L0g2,5 10 +1
Beramncnuts : 52 — Log5 10
Hano: AABC, L A=900, AB = 90cm. Uepes ctopony AC npoBeneHa mI0CKOCTh 0., 00pa3yrorias
¢ iockocThio AABC yroi 300 . BeraucnuTh paccTosiHAe OT BEpIIMHKI B /10 miockocTH 0.

CpaBautb: 730 u 440

B npamoyronsHoMm Tpeyroasauke ABC yron B- npsamoit, AB=3,CB=4. Haiinure ckaisapHoe
npousseneHne CA°CB.

Beruncnuts: 642/3 - 41/2 - (80) -3.
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8. JONOJIHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJINHbBI

[Tpunoxxenne 1. KpaTkuil KOHCHEKT JIEKIIMOHHBIX 3aHATUI

Jlexuusa Ne 32

Tema: Knaccudukanus ciyqaitupix coOsituii. Kiaccuueckoe onpezieneHne BEpOSTHOCTH.
CBoiicTBa BEpPOSTHOCTH COOBITHS, HEMIOCPEICTBEHHBIN MOJICUET BEPOSITHOCTH. [IprMeps.
Pesynbrat, ncxoa ucneiTaHus Ha3biBaeTcs coObITHeM. COOBITHSMH SBIISIFOTCS: BBINIAZCHUE Tepoa
wi uudpsl, TONagaHue B Ledb WIKM MPOMax, MOSIBIEHHE TOTO WM WHOTO YHCIAa OYKOB Ha
OpOIICHHOW WrpalibHOW KOCTH. [l 0003HaueHUs COOBITHIA HCIOJIB3YIOTCS OOJbIIHE OYKBBI
natuHCKoro andasura: A, B, C u 1.1.

Ecnu npu ka)10M UCTIBITAaHUH, TIPU KOTOPOM TIPOUCXOJUT COOBITHE A, IPOUCXOAUT U COOBITHE
B, 10 roBopsr, uto A BieueT 3a coboit coObiTre B (BxoauT B B, ABISETCS YaCTHBIM Cilydaewm,

BapuantoM B) wiu B Bkmouaer coOwite A, u 06o3nagaror A & B,

JIBa coOBITHSI HA3BIBAIOTCS COBMECTUMBIMHU, €CIIM TOSIBJICHHE OJHOTO W3 HUX HE HCKIIOYAET
MOSIBJIGHUE JPYTOTO B OJTHOM U TOM K€ UCTIBITAaHHH.

2 coOBITHS HA3bIBAIOTCS HECOBMECTHMBIMH, €CJIH TIOSBJICHUE OJHOTO W3 HUX HCKIIOYaeT
MOSIBJIGHUE JPYTOTO B OJTHOM U TOM K€ UCIIBITAaHHH.

HecoBmecTumocth Gosiee 4em ABYX COOBITHI B JAHHOM HMCHBITAHWHM O3HAYAE€T WX TOIMAPHYIO
HECOBMECTHMOCTb.

JIBa coObiTusi A m B Ha3bpBaloTCS MPOTHBOTMOJIOKHBIMU, €CIIM B JIAaHHOM HCHBITAHHH OHHU
HECOBMECTHUMBI MU OJHO W3 HHUX 00s3arenbHO mpoucxoaut. CoObITHE, MPOTHUBOIOJIOKHOE
coOpITHIO A, 0003Ha4aroT 4 .

CoOpITHE Ha3BIBAETCS TOCTOBEPHBIM (0003Ha4aeM L)), €Clu B TAaHHOM HCTIBITAHUN OHO SIBJISIETCS
€IMHCTBEHHO BO3MOXKHBIM €r0 HCXOJO0M, U HEBO3MOXHBIM, €CIM B JJAHHOM HCIBITAHUU OHO
3aBEZIOMO He MOKeT mpon30iiTH. CoOBITHE HAa3bIBACTCS HEBO3MOXHBIM (0003HaYaeM ), eciu B
pe3ysbTaTe UCIBITAaHUS OHO BOOOIIE HE MOKET MTPOU3ONTH.

CoObiTue A Ha3bIBaeTCsl CIy4allHBIM, €CIM OHO OOBEKTUBHO MOXKET HACTYNHTh WJIH HeE
HACTYIUTh B TAaHHOM UCIBITAaHUH.

Anrebpa coObITHIA.

CymmMmoini coosiTnii A u B HaseiBaercs coObitie C = A + B, cocrosiiiee B HACTYIUICHUU TIO
KpaliHel Mepe 0JHOro U3 coObITHH A wim B.

AHaJOTHYHO CyMMOW KOHEYHOro umciia coObituii Al, A2, ..., Ak Ha3bBaercs coObiTHe A =
Al+A2 + ... + Ak, cocrosiiee B HACTYIICHHH XOTs ObI 0JTHOTO U3 coObITHii Ai, (I =1, ..., K).

U3 onpenenenus cnenyer, uro A + B =B + A. CnpaBeyIuBO TakKe U COUYETATEIbHOE CBOMCTBO.
Onnako A + A = A (a He 2A).

[IpousBenenueM coOwbiTuii A U B HazwsiBaerca coOwsitue C = AB, cocrosiiee B TOM, 4TO B
pe3ynbTaTe UCTBITAHUS MPOU3OLLIN U coObITHE A, 1 coObITHE B.

AHaJOTHYHO TPOU3BEJCHUEM KOHEYHOTO 4mcia coobituii Al, A2, ..., Ak Ha3pIBaeTCs cOOBITHE
A = A1A2...Ak, cocTosiiee B TOM, YTO B pe3yJIbTaTe€ UCIBITAHUS MPOU3OLLIN BCE YKa3aHHbIE
COOBITHSL.

W3 omnpenenenuss HemocpencTBeHHO ciuenyeT, uyto AB = BA. ChopaBemiuBbel Takxke
coyeTaTeNIbHbIA U TUCTPUOYTUBHBIN 3akoHBl. OnHako AA = A (a He A2).

['oBOpST, YTO COBOKYMHOCTH COOBITHMI 00pa3zyeT MOJHYIO TPYINYy COOBITUNA AN JaHHOTO
WCIBITAHUS, €CJIH €r0 PE3YyIbTaTOM 0053aTeTbHO CTAHOBHUTCS XOTs OBl OJTHO M3 HHX.

PaccMoTpuM MoJIHYIO TPYIHITY MOTIAPHO HECOBMECTUMBIX cOObITHI Al, A2, ..., An, CBA3aHHYIO C
HEKOTOPBIM HCTbITaHUEM. [Ipennonaokum, 4To B 3TOM HUCTIBITAHUU OCYIIECTBICHUE KaXIOTO U3
coobrtuit Ai, (i = 1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIOBHUSI HCIBITAHUS HE CO3AI0T
MIPEUMYIIECTB B MOSBICHUH KAaKOTO-IMOO0 COOBITHS TIepel APYTUMU BO3MOKHBIMHU.

CobbiTuss Al, A2, .., An, oOpasywolue MOJHYIO TpyNny IONAapHO HECOBMECTHUMBIX H
PaBHOBO3MOKHBIX COOBITHUMN, HA3BIBAIOT JIEMEHTAPHBIMH COOBITHAMHU ().

CoObiTHe A Ha3bIBaeTCs OIArompUATCTBYIOIIUM CcOOBITHIO B, ecnu HacTyruieHue coObITHS A
BIIEYET 3a c000¥ HacTymIeHue coosTus B.
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Kiaccuueckoe omnpenenenue BeposiTHOCTH. BepositHocthio P(A) coObiTuss A Ha3bIBaeTCs
OTHOIIEHHE M/N YHCIa 3JIEMEHTAPHBIX COOBITHH, ONIaronpHUATCTBYIOMINX COOBITHIO A, K YHCTY
BCEX AJIEMEHTAPHBIX COOBITHH, T.€.

P(A) = m/n.

CBolicTBa BEPOSTHOCTH COOBITHSI:

1. BeposiTHOCTB JOCTOBEpHOTO COOBITHS paBHAa 1. JleficTBHTENBHO, JOCTOBEPHOMY COOBITHIO
JOJDKHBI OJIarOTPUSITCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHH, T.€. M = N M, CIEIOBATEIBHO,
P(Q)=m/n=n/n=1.

2. BeposSTHOCTh HEBO3MOKHOTO cOOBITHS paBHa (. B camom Jene, HEeBO3MOKHOMY COOBITHIO HE
MOXKET OJIArOTPHUSATCTBOBATh HH OJHO W3 3JIEMEHTAPHBIX COOBITHH, T.€. m = 0, oTkyna: P(Q) =
m/n=0/n=0.

3. BeposATHOCTB CITy4aifHOTO COOBITHSI €CTh TIOJIOKHUTEIBHOE YUCIIO, 3aKITIOYCHHOE MEX/Ty HYJIeM
U enuHUIed. [leficTBUTENBHO, CIIydallHOMY COOBITHIO OJIarONMPUSTCTBYET JHUIIb YaCTh U3 OOIIETO
qHCciia 3JeMEeHTapHbIX coObiTHi. [losTomMy B 3TtoM cimywae 0<m<n wu, 3Haumr, 0<m/n<l.
CnenoBarenbHo, 0<P(A)<l. T.o., BEposSTHOCTh J1I0OOTO COOBITUS YIOBJIETBOPSET IABOMHOMY
HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 ompeneneHus BEpOSITHOCTU CIEAYET, YTO AJIEMEHTapHbIE COOBITHS SBISIOTCS
PaBHOBEPOSATHBIMH, T. €. 001aIal0T OJIHOM U TOM e BEPOSTHOCTHIO.

CoObITus, BEPOATHOCTH KOTOPBIX OYEHb Maibl (ONM3KK K HYJIO) WM OYEHb BEJIUKH (OJIM3KH K
€IMHHUIIE), HaA3bIBAIOTCS COOTBETCTBEHHO TMPAKTUYECKH HEBO3MOXHBIMU MM MPAKTHUECKU
JIOCTOBEPHBIMU COOBITHSIMH.

CraTucTtrueckoe ornpeeaeHre BeposITHOCTH COOBITUS U YCIIOBUS €ro MpUMeHUMOCTH. [Ipumep.
CraTucTrueckoil BEpOSITHOCTBIO COOBITHSI A Ha3bIBA€TCS OTHOCHUTEIbHAS 4acToTa (Y4acTOCTb)
MOSIBJICHUSI 3TOTO cg?gmxm B N IPOU3BEAECHHBIX UCIBITAHUSIX, T.€.

RO GD—

m

Tne P(A) - crarucrnueckas Bep-Th coObITHs A; W(A) - OTHOCHTEIbHAs 4YacToTa (Y4acTOCTb)
coOBITHA A; M - YHUCIIO UCTBITAaHUH, B KOTOPBIX TMOSBHIOCH COOBITHE A; N - oOIIee YUCiIo
HCTIBITAaHUH.

B otnmume or «maremarmueckoi» BeposaTHOcTH P(A), paccmarpuBaeMoll B KJIACCHYECKOM

ompeneneHny, cratucThHdeckas Bep-Th  F(A)  gpigercs XapaKTepHCTHKONW  OIBITHOIA,
skcriepuMeHTabHOl. Ectm P(A) ecth moas ciydaeB, OMaronmpusITCTBYIOIIMX COOBITHIO A,

KOTOpasl OTpe/eNsAeTcs HEeNoCcPeCTBEHHO, O3 Kakux-mu6o ucnbitanuit, To P (A) ects mons
Tex DakTUYECKH POU3BEICHHBIX UCTIBITAHNHN, B KOTOPBIX COOBITHE A TOSBUIIOCH.
Cratuctudeckoe OmnpezeseHue Bep-TH, KaK U MOHATUS M METOJbl TEOPUU BEpPO-TEH B LEJIOM,
IPUMEHUMBI HE K JIIOOBIM COOBITHSM C HEOIPEAEeICHHBIM HCXOJIOM, KOTOPbIE B JKUTEHCKOMN
IPAKTUKE CUUTAIOTCA CIy4allHBIMHM, a TOJIbLKO K TE€M H3 HHX, KOTOpble O00JIaJaloT
OIIpeIeNIEHHBIMU CBONCTBAMHU.

1) PaccmarpuBaembie cOOBITHSI [1.0. HMCXOJaMH TOJIBKO TEX HCIBITAHUH, KOTOpBIE M.0.
BOCIIPOU3BE/IEHBI HEOIPAaHUUEHHOE YUCIIO Pa3 IPH OJHOM U TOM € KOMIUIEKCE YCIOBUH.

2) CoObITHS JOJDKHBI 00NafaTh TaK Ha3bIBAEMON CTATHCTHYECKOW YCTOWYHMBOCTBIO, HIIH
YCTOMYMBOCTBIO OTHOCHUTEIBHBIX 4aCTOT. DTO O3HAYAET, YTO B PA3JINYHBIX CEPUAX HCIBITAHUI
OTHOCHTEJIbHASI 4acTOTa (YacCTOCTh) COOBITUS M3MEHSETCS HE3HAUUTENBbHO (TEM MEHbLIE, YeM
OoJbllIe YMCIO WCHBITAaHWI), KOJIEONSACh OKOJIO IMOCTOSHHOTrO uucia. Oka3anoch, 4TO 3TUM
MIOCTOSIHHBIM YHUCJIOM SIBIISIETCS BEPOSATHOCTh COOBITHS. DakT mpuOIMKEHUs OTHOCHUTENbHOU
YaCTOTHI, MJIM YAaCTOCTH, COOBITUS K €r0 BEP-TH MpH [ | Yykclia UCIbITAHUH, CBOJISIIMXCSA K CXeMe
CIIydaeB, MOATBEPXKAAETCS MHOTOUYMCIEHHBIMH MAacCOBBIMHU 3KCIEPUMEHTaMH, IPOBOJUMBIMU
Pa3HBIMU JIMLIAMU CO BPEMEH BO3HMKHOBEHUSI TEOPUU BEp-TEH.

3) Uucno wucCHbITaHWd, B pe3yJbTaTe KOTOPBIX MOSBISETCS COOBITHE A, JOJDKHO OBITH
JOCTAaTOYHO BEJIMKO, MO0 TOJBKO B 3TOM CIy4ae MOXKHO CYHTaTh Bep-Thb COOBITHS P(A)
NpUOJIMKEHHO PaBHOM €e OTHOCUTENbHOW dacToTe. Pe3romupys, MOXKHO CKa3aTb, YTO TEOPHA
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Bep-TE€H W3y4yaeT JUIIb TAaKHE COOBITHSA, B OTHOIIEHWH KOTOPBIX HMMEET CMBICI HE TOJIBKO
yTBEep)KJIeHHEe 00 HMX CIy4alHOCTH, HO M BO3MOXHA OOBEKTHBHAs OLIEHKAa OTHOCUTEIBHOM
4acTOThl UX MOsABJIEHUA. Tak, yTBEpKIAEHHUE, YTO MPHU BBIIIOJIHEHUU ONPEAEIEHHOTO0 KOMILIEKCa
YCIOBHI S BEPOATHOCTh COOBITHS = P, O3HAYAET HE TOJIBKO CIY4ailHOCTh COOBITHS A, HO H
OTIPEICNICHHYI0, IOCTATOYHO OJIM3KYIO K P, JOJIO MOSBICHUN COOBITHS A Tpu OOJBIIOM YHUCIIe
WCIBITAHUN; & 3HAYUT, BBIPAKACT ONPEACICHHYI0 OOBCKTHUBHYIO (XOTS M CBOCOOpa3Hyl0) CBS3b
MEXY KOMIUIEKCOM YCJIOBUN S U coObITHEM A (HE 3aBUCSILYI0 OT CYyOBEKTHBHBIX CYKJIEHUH O
HaJIMYUU 3TOM CBSA3M TOrO WM MHOrO Jnna). M naxke mpocTo CyliecTBOBaHHME BEPOSTHOCTU P
(korja caMO 3HAYEHHE P HEU3BECTHO) COXPAHSAET KAaYECTBEHHO CYTh ATOTO YTBEPKICHMUS,
BBIJICJIEHHYIO KYPCHUBOM.

Jlerko TpOBEpPUTb, YTO CBOMCTBA BEP-THU, BBITEKAIOLIME U3 KIACCUUYECKOIO OIpeAeeHus,
COXPAHSIOTCS U IIPH CTAaTUCTHUECKOM OTIPEAEIICHUHN BEPOSITHOCTH.

3ameuanue: 1) Craructudyeckass Bep-b MOYKET OBbITH HaifieHa TOJIKO IOCIE MPOBEACHUS
OTBITOB, & JUISl KJIACCUYECKOW BEPOSITHOCTH OMBITHI HE HYKHBI. 2) CTaTHcTUYecKas Bep-Th
MOJIy4aeTCcsl Pa3IMYHOW JUIs pa3HbIX CEpUN OMNBITOB, OJHAKO MPHU JOCTATOYHO OOJBILIOM
KOJIMYECTBE ONBITOB MPAKTUYECKU JOCTOBEPHO, UTO CTATUCTHUECKask BEp-Th OYAET CKOJIb YIOJIHO
MaJjio OTJIMYATCS OT KJIACCUYECKON Bep-TH (YCTOMUYMBOCTH CTATUCTUYECKON BEP-TH).
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TECT.

1 | B nmapke nmocaxxeno 100 nepeBbeB: Oepe3 u 1160
kieHoB. bepessl cocrapisioT 30% oT Beex 2|70
nepeBbeB. CKOJIBKO KIICHOB B Mapke? 3180
4 | npyroii oTBeT
2 | Ckonpko kBaapaTtHbIX MeTpoB B 10% ot 1 ra? 1| 1000 m2
2 | 100 m2
3|10 m2
4 | npyroii oTBeT
3 | YOopocTuTh BeIpaKeHHE: 1|2(x-2)
20+ 4 2 | 2/(x-2)
32 _4 3 | 2+(x-2)
4 | npyroii oTBeT
4 | Haitnure cpeanee apuMeTHuecKoe Ynucem: 118,44
7,82, 8,24, 9,26. 218,42
3|8
4 | npyroi oTBET
5 | Beruucnure: 1| 28128
1 1 1 s
2:22.24.28 g ZJm
4 | npyroi oTBET
6 | Haiiaure X U3 mpomopium: 1|91/210
1,3:7=0,50: 2 | 90/210
5 3 192/210
4 | npyroi oTBET
7 | PemmnTe HEpaBEHCTBO: 1) x>
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBET
8 Pervte HEpaBEHCTBO: 1| (0] U(B3;+x)
_% <o 2 | (===i0]
3-0 3 | [3;+x)
4 | npyroii oTBeT
9 | Pemnre HEpABEHCTBO: 1(1[-1;1]
62 -1<0 2| (-1;1)
31(-1;1]
4 | npyroii OTBeT
10 | Pemmre ypaBHEHHE: 1 | x=0, x=4
46-6%=0 2 | x=0
3 | x=4
4 | npyroii oTBeT
11 | Pemmre ypaBHEHHE: 1 |x=15 x=9
0 41 2 | x=-15
3 3 | x=9
4 | npyroii oTBeT
12 | Pemure ypaBHEHHE: 1| x=6
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6+3=3 2 | x=6
3 | x=3
4 | npyroii oTBET
13 | Haiitu o6nacte onpeneneHus pyHKIuu: 1 | x<6
6= 1 2 | x>6
6—0 3 (x>0
4 | npyroii oTBET
14 | Vkaxure npu Kakux 3HAUCHHUAX X QYHKIUS 1| (00— J2) U /2; +0)
z ~2
0=-0"+2 IPUHUMAET OTPHULIATEIIBHBIE 2 | (—J2:3p)
3HAYCHUS 3| 24
4 | npyroii oTBET
15 | HaiiguTe naTelil wieH FeOMeTpI/IfeCKOfI 1)1
16
q =
a =1 2 2 | 1
MIPOTPECCUH, ECITI " 15
3L
18
4 | npyroi oTBET
16 | Haiigure xoopauHatsl cepeaunbl otpeska MN, | 1 | (2; 3)
ecmu M (1; 2); N (3; 4) 2 | (0;0)
31(1;1)
4 | npyroi oTBET
17 | HaiimuTe paguyc OKpY>KHOCTH, ONTMCAHHON 1| /365
OKOJIO TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA C 5
kareramu 13 cmu 14 cm oM
2 | 15c¢cm
3 |16 cm
4 | npyroii oTBET
18 | HaiimuTe cTOpOHY KBajpaTa, paBHOBEIUKOIO 1.2 o
MPSIMOYTOJIBHUKY CO CTOPOHAaMU 3 ¢M U 4 cM
2| 13 cM
4 | npyroi oTBeT
19 | Haiimure nomaabs NpaBuabHOro Tpeyroibhuka |1 | 9.8
CO CTOPOHOM 3 cM 4 cm2
2 | 9cm2
3 NERPSYY)
4 | npyroii oTBeT
20 | Haiinure paguyc OKpyKHOCTH, €CIIU 1|57 /6 cm
LIEHTPAJILHOMY YIJIy B 150° COOTBETCTBYET Ayra | 2 | 6 cm
JumHOH 27 cm 3]lcm
4 | npyroii oTBeT

Bapuant Ne O -1

No
n/

Coneprxanue 3a1aHust A

BapI/IaHTLI OTBCTOB

|b

B

I
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3)?
1 0.75: ] —9 -6 6 5,25 7 0,6
Haiitu 75% ot uncna: 4
(a L 2‘- 1
o |Ympocruts Ke * ) ¢ 0.5 1 0 o5 4
Y BBIYUCTUTH Iipu a = 2, ¢ = 0,5-1
1 -1
= (4
3 0,125° +| (_B —47 6 4,75 2 1 0,25
BeraucnuTs: 3 -40
Haiiti oGnacte onpeneneHuss GyHKIUU: X>2 X#2
4
y = lg(9x — 14 — x2) w<7 X#7 X#2 X>2 Nt T
Pemmth mokasarenbHOE HEPABEHCTBO:
5 0.5x > 0.25 X< -2 X> -2 X<2 x<0 x>0
Pemuth norapudmuueckoe ypaBHeHHE: B _ _ _
6 logx(3x2 + 10) = 2 x=t8 | X=5 X=5 X=5
- Peruth TPUTOHOMETPUYECKOE ypaBHeHne: | 1T _E o) P omk | Pk e Pk
sinx=0,5 6 X=% 0 3 3
Haiitu npousBoayto GpyHKITMN
2
8 _x+2 -2 6 2 0 1
x-1
Y BBIYKMCIIUTD €€ 3HAUCHHE IPH X = 2
9 21+ 207 = =16 |x=18 |*7 x=18 =08
Pemuts ypaBHEHUE Ty -l =x X= X= =22 x =28 X=
B ocHOBaHuM npsiMOil TPU3MBI JICKUT
10 |xBaapat. JluaroHanb OCHOBaHMS V2 cM, 2\/2_ o3 |4 em3 2 o3 J3 o M6 o3
JMaroHajb OOKOBOW I'paHH 2 CM.
Haiitn 00beM pU3MBI.
OtBetnl: 1 -A;2-B;3-1;4-A;5-B;6-b;7-B;8—-A;9-/;10-T;
Bapuant Ne 0 -2
Ne BapuaHThl 0TBETOB
/i Coneprxanue 3aqaHus N 5 B T il
Haiitu yncno, 80% koToporo coctaBisieT
1 4 (25-2) = 0,2 016  [025 |1
5
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(a+1)°
) Ynopoctuth a’+2a+1 . 4 2 1 g >
3
Y BBIYUCITUTH TIPU 3
Beraucnuts: 16,9 :4‘/3_-30
3 4.6 43 12 1 0
Hatiti oGmacts onpenencHus QyHKIIUU:
4 _ 4 X#25 X>2 X#2 x=1 x=0
5x —10
Pemmth mokazarenbHOE HEPABEHCTBO:
5 ox+1-2-5x>15 X<2 X>2 x> 1 x>0 X>—1
Pemuts norapudgmuueckoe ypaBHEHHE:
6 4-log4x = 16 x=256 |x=64 [x=40 |x=4 x=1
PemuTh TpUrOHOMETpHYECKOE YpaBHEHHE:
7 tgx =1 Xz,: x="+2m kK X:;+T[-k x="42mk | x="+7-k
Haiit mpowusBoanyro QyHKIMH Y = SinX )
8 Y BBIUKCJIUTH €€ 3HaYeHHe MpH X = T/6 L3 ) 5 1 0
2 —
) <= x=0
9 |Pewnts ypasuenne (x - 4x)\, x-3=0 |x=0 X= X= « = X =2
X =
VY05 npu BepuInHE 0CEBOTO CEUEHUs -
koHyca paBeH 900 , tuameTp OCHOBaHUSA 43 o V3 T
10 paBeH 2 cM. 2T M3 M3 2 mem3 4m M3 3 cMm3
Haiitu 06bem KoHYCAa.
OtBerel: 1 -1,2-A;3-b;4-B;5-B;6-A;7-B;8-A;9-1;10-/;
Bapuant Ne 0 -3
Ne C Bapuantel oTBeTa
o oJiep:KaHUEe 3aJaHUS A B C D
) 2
: fz + 0,1) -0,25
1  |Bprumenurs: 2, 2 2,5 0,25 25 6,25
\ J
2 \/4:9 ﬁ ' P,gg 0,01 1 0,5 0,1
YrpocTurs: :}T? ,7‘75
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% V)
3 Hatiti uncio, ecnu 92 % ot 3Toro ymcia 200 50 20 169,28
cocrasisgeT 184
-4 -9
c -cC
-12 _ _
4 Vipocris: c 2 2 0,25 0,25
Y BeIUUCIHTH pu € = — 0,5
5 2x2 +2x -12 2(x+ 2) x+5 2(x—2) 2x -10
Coxparuth 1poOb: 3x+9 3 6 3 12
2b — 4b? 2b? 1
6 : _ = ) 4 _b+1 1
prOCTI/ITB: b =+ 1 1 =+ b b b 1 - 2b
BBIYHCITUTE KOOPAMHATHI TOUKH MTEPECCUCHUS
7 |pynkomit: (-2, -5) (1;6) (4,50 |(2;5)
y=5%+5 um y=-2x-9
8 Pemuts HepaBencTBo: 3 —-5(2x+4)>7-2x  |[X>-3 x<3 x<-0,3 [x<-3
B paBHOOGE1pEeHHOM Tpanenuu OCTPhIA Yoyl paBeH
9 450, 6oxoBas CTOpOHA 4d CM, a BEpXHeEe 40 M2 24 M2 48 cv2 64 cm2
OoCHOBaHHe 6 cM.
Haiitn nnomanp Tpanenuu.
10 OnpenenuTb, MPOXOAMT JIU TpaduK GyHKITUN R He 3
=-0,5x2 + 2x — 0,5 uepe3 Touky (4; 3,5). poxol IIPOXOIUT
Oteerni: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8 D; 9 A; 10)C;
Bapuant Ne 0 —4
No C Bapuantel oTBeTa
e oJIepXKaHue 3aTaHus A B C D
(1 1 24\ 2
1 Lg_ 13- —_J:_ 12 5 0,5 0,2
Breruncinuts: 4 8 25)5
2 Haiitu 0,5 % ot yuciaa 10. 2 0,2 0,05 0,01
3 Haiitu x u3 nponopumu: 9,6 :11,2 =(7,5-x%) :0,5(3,5 3 55 6
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[IpencraBuT B BU/IE CTEIICHUA C OCHOBAHHUEM a: 3 3

4 13 5 a‘g a a2
a?-a%-Ja a

. x 4 4(2x - Y) X X 4y
VIpocTuTs: X -y Xx+y X2 —y? X+y X=y x? —y?

6 Haiitu cymmy KOopHE# ypaBHEHHS: 6 5 9 9
(8x+3)(3-2x)=0 8 8

X—-06y=-2

! _ (8:-1) 8-1)  |(41) (41)
PemnTh cucremy ypaBHEHHI: (2x—=3y =5

8 Pemuth HepaBencTBo: 3(1—Xx)—(2—x) <2 x<0,5 x<-0,5 x>-05 [x>05
Haiitu nnomaas paBHOCTOPOHHETO TPEYTrOJIbHUKA,

o 2/3 Ny 16 8 163
BBICOTa KOTOPOTO paBHa CM. cm2 cM2 cM2 cm2

2h as’ 252

10 s=J2 h=2S I P
Bripasuts h u3 gpopmyssr: a 2 2 a a
OtBeTsI:
HnB;, 2)C, 3)A, 4)A, 5D, 6C T7)D; 8C; 9A, 10)B.
Bapuant Ne 0 -5

Ne Bapuantel oTBeTa

e Coneprxkanue 3aJaHus A B C D

-0, 3

1 f(X)=|x * IpH X = __ /6 ﬂ _1
Borumciauts: 13-x 2 2 4 2 J3

) 25 1 1 4 1
Haiiti 27 % or uncma 81, 3 12 3 7

3 EaﬁTI/I CyMMY KOpHeil ypaBHeHus: (x +1)2=11— 10 3 10 3
[IpencraBuTh B BUJIE CTEIICHU C OCHOBaHHEM NN

3 5 4 n?

4 2n* -n* = s 4n6 an2

05nt.n3
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2 —
(a® —6a+9)(4a +12) +18

5 2a2 2(a2 +18) |2(a+3) 2(a-3)2
Yipocturs: 2a -6
Haiiti oGmacts onpenencHus GyHKIUU:
6 _ x—3 X>—2 X #3 x> 3 x> -2
Nx+2
4x -6y = 26
7 _ (-2;-3) (2;3) (-3;2) (2:-3)
Pemnts cucremy ypaBHEHUN: (5x+3y =1
x 2x _1 1
8 Y=o T S X<6 = X>—2 X<—2
Pemnts HepaBeHCTBO: 2 3 x< 6
9 [IpsimoyroapHUK co CTOpOHAMI 6cmu 8 cm 257 en? S oM 107 eu S o2
BITMCAH B OKPY)KHOCTh. HaliTH JJTHHY OKPY>KHOCTH.
4n°R 2
10 a= 5 _ 47172R Tzﬁ T=2n-r T= @
Beipasute T u3 GOpMyJIbL: T a a a a
Oteerni: 1) A; 2)B; 3)B; 4)C; 5A; 6)D; 7)D; 8)C; 9)C; 10)C;
Bapuant Ne 0 -6
Ne C BapuaHThl 0TBETOB
i |Conepkanue sananus A B B T il
0,4:'4;—8,6| 1
1 |Haiitu 150 % ot uncna: - -15 -0,15 1 -1
\ J| 15
_, 1.\
2 YrpocTuTth \é B ) b~ 0 o 2 5 1
1 BerurcauTh npu a =0,2 b=0
AN
— . 0
3 ((BJ /Iej +4-39° 10,2 4,5 15 5 1
Brruncnurs:
Haiiti oGmacte onpeneneHus GyHKIUU: k
4 _ 1 x>0 X#3 x=0 X # X # 3nk
3sin 3x 3
Pemuth nokazarensHOE HEPABEHCTBO:
5 33%.3 > 27 X<—-3 X>2 X<2 x>1 X>3
Pemuts norapudmudeckoe ypaBHEHHE: B B
6 logx(x + 12) = 2 4 3 10 10 1
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PemuTh TpProHoMeTpuUECKOe ypaBHEHUE:
(S Tk
7 tg x- =-1 nk 3nk — T —3nk 0
- 12
3
Hanty npou3BoaHYIO (PYHKIIUH:
8 y=(3x-1)(2-3x) -2 1 3 6 9
Y BBIYMCIIUTH €€ 3HaueHue npu X = 0
Jx+3=9-x — _ X = x=3 _
9 Pemuth ypaBHEHUE Xx=06 x =13 =13 <= 13 x=0
[Inomane 0ceBOro ce4eHus MpsMOro N N
10 |ummunapa pasua 12 ¢cM2, BeICOTa 3CM. 12nr ecm3  |36m em3  [4m em3 2“3 67[3
cM cM

Haiitu 06bem muinHpa.

Otreerbl: 1 -B;2-T1;3-1,4-T1;5-b;6-A;7-B;8-]1;9— A; 10— A;
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IIpakTnyeckass paéora
IIpumeHeHne NPOU3BOIHOM K NOCTPOEHUIO rpaduka GyHKIUH
HEJIb PABOTbBI: nHayuuTbcs NpUMEHATh NpaBwia IUGGEepeHIUPOBAHUS TpU
uccie0BaHuu (PyHKUMN U TOCTPOCHHUS TPaPUKOB.
J151g BBITIOJIHEHUS pabOThl HEOOXOIMMO YMETh MPOU3BOAUTH UCCIIEAOBAHUS
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHOM U CTPOUTH IPAPUKH.

1) f(x) = x® —12x +11;

2) f(x) =x%-16x2-2;

3) f (x) = 4x3 — 21x 2 + 18x + 20;
2) F0) = (x—2)2(x+2);

5) f (x) =In(x? — 2x + 4) ;

6) f(X) =x+e>*,;
NfX)=x2(x-4);

8) f(x)=x3-12x +1;
9) f(x) =In(x? +1);

10) f(x) =5x2 +20x +9;
11) f(x) = -2x*> +8x - 9;
12) f (X) = x(x? — 4) ;

13) f(x) =x3 — 12x 2 + x -1,

14) f (x) = —x3 +15x2 —x—250;
15) f(x) =x* —4x3® —18x? +45;

43



IIpunoxenne 3.
JK3aMeHallHOHHBII OueT
MunucTepcTBO HayKu U Beicuiero oopaszoBanus Poccuiickoit denepaunn
¢unmnan denepanbHOro rocy1apcTBEHHOTO OI0JKETHOIO 00pa30BATEIBHOTO
YUpEXKJIEHUS BBICIIETO 00pa30BaHUs
«KyOaHckuii rocyJapCTBEHHbI YHUBEPCUTET» B I. | eleHIKuKe
CrneuunansHocts 09.02.07 MIHpOpMamoHHbIE CUCTEMBI U TPOrPAMMHUPOBAHUE
JucuummHa «MaTemMaTukay

buaer NelS
1. Tlonstue norapudpmuueckoit pynkuuu. O61acTh onpeaeneHus u 006JacTh
3HaueHus. ['paduk nmorapupmuyeckoit GyHKINU.

2. Terpasap.
2 —
3. COKpaTHTh APOOH: 27+ 12
3x+9
[Ipencenarens npeaMeTHOMN (ITUKIIOBOM) KOMUCCUU JI. B. Kyx
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JINCT
M3MEHEHHUI padoyuell yueOHOM MporpaMmbl IO JUCIUIUINHE
OV ]1.04 Maremaruka

JloTioNHEHUsI U U3MEHEHMSI, BHOCUMBIE B pab04yI0 MPOrpaMMy AUCLUILIIUHBI

OcHOBaHMS BHECEHUS Paznen PI1/I, B koTOpBII ConeprxaHre BHOCUMBIX
JOTIOJIHEHWI U N3MEHEHU BHOCSITCS U3MEHEHUA JIOTIOJTHSHUM,
U3MEHEHN N

[Ipennoxxenue paboronarens
[Ipennoxxenue cocraBUTEINS

MPOrpaMMBbl
[Ipuobperenue nureparypsl, | Pazgenst No2.4.5 u Ne5 OOHOBICHUS TTEpEYHS
O0OHOBJICHHE MEPEUHS U [Iepeuenp ocHOBHOM 1 JIUTEPATyphI
conepxxanusg ObC u 6a3 JIOTIOJIHUTENbHON yueOHOU

JTAHHBIX JUTEPATypPhl

YTBepKaeHa Ha 3acelaHuM MPEIMETHON (IMKIOBOM) KOMUCCHH MaTEMaTHUUECKUX U
€CTEeCTBEHHOHAYYHBIX TUCIUIUIMH MPOTOoKoJ Ne 10 ot «25» mas 2022 T.

s
3amecturens Jupekropa mo YP ¢unuana 7 d— T.A. PesyHenko
77
L
’p(/'/’//:?»'/
3aBeayromas cekropoM Oubauorexku Gpunmnana s JLI. CoxonoBa

WkeHep-o1eKTPOHUK (IPOrpaMMHO-HHPOPMAIMOHHOE ///
obecnieueHue 0Opa3zoBaTEILHON IPOrPAMMBI) & A.B. CMeTauun
/
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Penen3us
Ha y4eOHyI0 nporpaMMy y4eOHOM QUCIUILIHHEL
OY.04 MaremaTHKa
JUISl CTIELIMIBHOCTH
09.02.07 MadopmManHOHHBIE CHCTEMbI H IPOrPaMMHPOBAHHE

Pabouas nporpamma yue6Ho# mucummuiuasl OV .04 MATEMATHUKA paspaborana
Ha ocHOBe efepalbHOrO TIOCYAapCTBEHHOrO  00Opa30oBaTENbHOTO  CTaHAapTa
OPEBSBIAEMBIX K CTPYKTYPE, CONEPKAaHWIO U pe3ylbTaTaM OCBOEHHs Y4ueOHOI
JUCLMIUIMHBI, U B COOTBETCTBMM C PexOMEHZanMsMH IO OpraHMU3alUd IOJYYEeHHS
cpenHero obmiero o6pa3oBaHMsI B NIpeJeiaX OCBOSHHsS O00pa30BaTENbHBIX MPOrpaMM
CpPeIHEro NpoQeccCHOHaNBHOro 00pa3oBanus Ha 6a3e OCHOBHOIO 06IIEro 06pa3oBaHus C
y4eToM TpeGoBaHui (eiepanbHBIX IOCYAapCTBEHHBIX 00pa30BaTebHBIX CTAHIAPTOB IO
CHIELMANIBHOCTH CPEeIHEro MpodeccroHanbHoro obpaszoBanus (manee — ®I'OC CIIO)
09.02.07 MudopmanioHHbIe CUCTEMBI ¥ IPOrPaMMHPOBAHKE, YTBEPKAECHHOIO IPHUKA30M
MunrcrepcTBa obpasoBanus U Hayku Poccuiickoit ®enepanuu ot 28.07.2014.

HanHas  mporpaMma  SBISIETCS.  4YacThIO  OCHOBHOW  IpO()eCCHOHAIBHOM
oOpa3oBaTensHOM nporpammMsl B cootBercTBur ¢ ®I'OC cpensero (moaHoro) obimero
o6pazosanus u ®I'OC no cnenmansHoctr CI1O 09.02.07 MadopManuoOHHBIE CHCTEMBI U
IpOrpaMMHPOBaHHE.

Conepxanue y4eGHOH NUCHUIUIHHEI HAalPaBJIeHO Ha GOPMUPOBAHKE 3HAHHUM, YMEHUH
¥ HaBBIKOB CTYIEHTOB B 00JIaCTH MaTeMaTHYECKUX BEIYHCIICHHM. PaGoyas mporpamMma
NpeArnonaraeT pacnpelieieHie TeEM M W3y4YeHHE MaTepuana IO pa3[eliaM: OCHOBHEBIE
NOHATHA W METOJABl MaTeMaTH4YeCKOrO aHajk3a, 4YHCICHHbIE METOAbl pELIEeHHUs
NPUKIaAHBIX  3aJa4, 3JEMEHTBl  MaTeMaTW4eCKOM  CTATHCTHUKH, TEOMETPHH.
Tematnyeckuit mmaH ©  cojepxaHue  y4eOHOM  NMCHMIUIMHBI  PacKphIBAeT
NIOCJIEIOBATEIbHOCTE  MPOXOXACHUSI TEM, COOTBETCTBYeT Yy4eOHOMY IUIaHy U
pacrnpezienieHuI0 4acoB. B nporpamme omnpenenensl GopMa mpoBeneHus, LENH, 330349y
y4eOHOM MMCUHMILUIMHEI, NPENCTaBIeHB MaTepHaibl Ui TEKyLIEH M NpOMEXyTOYHOM
arrecTanui. B mporpamme peanu3oBaHBl JUIAKTHYECKHE TMPHUHLMUIBI OOyYEHHS:
LEJIOCTHOCTh, CTPYKTYPHOCTh; OTPaXX€Ha B3aUMOCBS3b MEXIY OTJAEIbHBIMU JIEMEHTAMHU
CTPYKTYDBI, YYT€HbI MEXIIPEIMETHBIE CBS3H.

[TacmiopT nporpamMMsl 060CHOBAHHO U IOJHO OTPAXXAET COAEPXKAHME JUCLMIUIMHEL, €€
POJb U MECTO B MOATOTOBKE CIIEIMANIMCTA CPEAHETO 3BEHA, PACKPBIBAET LIEJIH M 3a][a4U
yuebHol nuctunnyHel. OnpeseneHsl TpeGOBaHUs K YMEHHUAM U 3HAHUSM CTYIEHTOB.

IlepeyeHb peKOMEHITyeMOW OCHOBHOW H [OIOJHWTENBHOW JIMTEpPaTyphl BKIIOYAET
O0ILIeIOCTYIHBIE WCTOYHHKH, HM3JaHHBIE B TOCHe[Hee BpeMs (He mMo3fHee 5 ner).
Ilepeunciennsie UHTEpHET — pecypehl aKTyalbHbI U IOCTOBEPHEIL.

PaGouas nporpamma auctumiuas OV J1.04 Marematrka MOXKeET GBITh peKOMEHIOBaHA
JUIs. UCTIONB30BaHHMs B y4eOHOM MpoLecce Npy MOATOTOBKe M. cneyuanbHoctd 09.02.07
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Penensus
Ha y4eOHyI0 IporpaMMy y4eOHOM AUCLUTUIAHBI
OY .04 MaremaTuka
IUIsl CTIeLIMAIbHOCTH
09.02.07 MadopManHOHHBIE CHCTEMBI H IPOrPAMMHPOBAHHE

JlanHas mporpaMma  SBNIS€TCS YacTBIO OCHOBHOM  Npo(ecCHOHANBHOM
obpasoBarenbHON mporpaMMsl B cootBetcTBHM ¢ ®I'OC cpennero (omHOro) o6miero
obpazosanus u ®I'OC no cnenmansrocte CITO 09.02.07 MHbOpPMALHOHHBIE CHCTEMBI
H nporpamMmupoBanue. PaspaGorana Ha ocHoBe ®DenepaibHOrO rocyaapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApTa MPENBSBISEMBIX K - CTPYKTYpE, CONEPKAHHIO U
pe3ynbTaTaM OCBOEHMs y4eOHOM AUCUUILIAHEL, U B COOTBETCTBHH ¢ PexoMeHmanusMu
IO OpraHW3alluy IONyYeHHs CPEIHEro obmero obpa3oBaHMs B MPEAEIax OCBOCHUS
00pa3oBaTENbHEIX NPOrpaMM CPEAHEr0 MNpPO(ECCHOHATBLHOTO 06pa3oBaHMS Ha 0Oaze
OCHOBHOTO  obmero o6pa3oBaHHs C yd4eToM TpeGoBaHHil  (efepaTbHBIX
TOCyJapCTBEHHBIX 00pa30BaTeNbHEIX CTAHAAPTOB [0 CIELHMAILHOCTH CPEIHEro
npodecCHOHanbHOTO  obpasoBanust  (manee — @®IOC  CIIO)  09.02.07
VHpopMauMoHHblE CHCTEMBI M IPOrPaMMHDOBAHHE, YTBEPHKIEHHOTO MPHKA30M
Munucrepcta o6pasoBanus u Hayku Poccuiickoi @eneparuu ot 28.07.2014 Ne04,
3aperucTpupoBad B Munrocte Poccun 21.08.2014  Ne 33733.

Cozepxanue naHHOW y4eOHOM IMCLUMIUIMHBI HANpPaBIEHO Ha (OPMHUpPOBAHHE
3HAHWH, YMEHHMH ¥ HaBBIKOB CTYJEHTOB B 00JIaCTH MaTeMaTHYECKUX BBIYMCIICHMH. B
nporpaMme onpezeneHsl GpopMa NpoBeNeHUs, LelH, 3a4a4 y9eOHOH IUCIMIUIHHEL
NpPEe/CTaBICHbl MaTepuaibl s TEKyIledH W NPOMEXYTOYHOM arrecTaiuu. B
NporpaMMme peajld30BaHbl JMAAKTHYECKHE IIPUHIMIBI OOYYEHHs: IIeJOCTHOCTS,
CTPYKTYPHOCTB; OTPaXK€Ha B3aUMOCBSI3b MEX/Ty OTJEIbHBIMHU JIIEMEHTaMH CTPYKTYPBHI,
YYTEHbl MEXIIPEAMETHBIC CBsi3u. Pabouas mporpamMmMa mpearnosiaraet pacrnpeeieHne
TEM M U3Y4YCHHE Marepuaja IO pa3fejiaM: OCHOBHBIE IIOHSTHS U METOIBI
MaTe€MaTHYeCKOTO aHalW3a, 4YHCICHHbIE METOABl peIleHHs MPHUKIaAHBIX 3ajad,
SJIEMEHTBl MAaTeMaTUYECKOM CTaTUCTUKH, TE€OMETPHHM. TeMaTHYeCKuil IUIaH W
conepxKaHue y4eOHOHM NMCLHUILTMHBI PAaCKPHIBAET IIOCIIENO0BATEILHOCTE IPOXOXICHHUS
TEM, COOTBETCTBYET Y4€OHOMY IJIaHy U PacHpeieIeHUIO YacoB.

ITacniopt nporpaMMel 060CHOBAHHO ¥ TIOJIHO OTPAXKAET COAEPIKAHUE MUCLIAILINHEL,
€€ pOJlb U MECTO B NOATOTOBKE CIELUANNCTa CPEIHETO 3BEeHa, PACKpHIBAET LEIU U
3afa4i y4eOHOM mucuunnuHbl. OnpeneneHsl TpeGOBaHMS K YMEHHSM H 3HAHHSM
CTYZ€HTOB.

IlepedeHp peKOMEHIyeMOi OCHOBHOW ¥ [OMOJHUTENBHON NTHTEPATYphl BKIOYAET
OOILIENOCTYIIHbIE MCTOYHUKH, M3JaHHBIE B IOCIENHee BpeMs (He MO3jgHee 5 neT).
Ilepeuncnennsie IHTEpHET — peCypChl aKTYalbHBI H JOCTOBEPHEL.

Pabouas mporpamma gucummimeel OYJ[.04 Marematika MOXET OBITH
PEKOMEHJIOBaHa [iIs KCIOIb30BaHUS B y4eOHOM npouecce IIpM IOATOTOBKE IO
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