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1. IosicHuTEILHAA 3aIUCKA

1.1. O61acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouass mporpamma o001eo0pa3oBaTenbHON Y4eOHON TUCIUIUIMHEI MaTeMaTiKa SBISETCS

YaCThIO IPOTrPaMMBbI TOJATOTOBKH CIIELMAIUCTOB cpenHero 3BeHa (nanee IIIICC3) B cooTBeTcTBUM
¢ ®I'OC no cnenuanbHOCTSIM CIIO TEXHMYECKOTO U COIHATIbHO-?KOHOMHYECKOT0 IPOQHIIei,
peann3yeMbIX B aKaJeMMH.

1.2. HopmaTtuBHas 6a3a st pa3padoTku padodel NporpamMmabi:
Pabouyas nporpamma pa3padoraHa Ha OCHOBe

denepadbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTEIBHOTO  CTaHAapTa CPEAHEro  OO0IIero
o0Opa3oBaHMs, YTBEPKICHHOTO IpUKa3oM MuUHHUCTEpCTBAa 00pa3oBaHus U HAyKu Poccuiickoit
@®enepauuu ot 17 masg 2012 r. Ne 413;
®denepanabHbIX roCyJJapCTBEHHBIX 00pa3oBaTebHBIX CTaHJapTOB CpeIHero
PO eCCHOHAIBHOTO 00Pa30BaHUS 110 CIEIUATBHOCTSIM:
35.02.12 «CaoBO-IapKOBOE U JaHAMA(THOS CTPOUTEILCTBO» YTBEPIKICHHOIO IIPUKA30M
MunucTepcTBa oopazoBanusa ¥ Hayku Poccuiickort @eaepanmu Ne 461 ot 07.05 2014 r.,
3apeructp. MunucrepcTBoM roctuiui (per. Ne 32891 ot 27.06.2014r.)
PekoMenganuii 1mo opraHu3zalMy IOJYYeHHs] CpEeIHEro ooOIero oOpa3oBaHHs B TMpeenax

OCBOEGHHUS 00pa30oBaTeNbHBIX MPOrpaMM CPEAHEro NpoQeccHoHaIbHOro oOpa3oBaHus Ha Oase
OCHOBHOIo o00miero oopasoBaHusi ¢ yuderoM TpeOoBaHuil denepalibHbIX TrOCyIapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB U IOJIydaeMOM MNpodeccud WU CHEeLUAIbHOCTH CPEIHEro
npodeccuoHaabHOro 00pa3zoBaHus (mMcbMO JlemapTaMeHTa IOCyJapCTBEHHOM IOJIMTHKU B
cdepe MOArOTOBKU PabOUYMX KaJPOB M JOMOJHUTEIHHOIO NPOGECCHOHATBHOIO 00pa3oBaHMs
ot 17.03.2015 Ne 06-259);

[IpumepHO#l mporpammsl 1Mo AUCHMILIMHE, pekoMeHAoBaHHON DPI'AY OUPO B kauecTBe
IPUMEPHOI MporpaMmbl AJIsl pealn3aldyd OCHOBHOM mnpodeccroHalbHOW 00pa30BaTeIbHON
nporpammbl CI1O Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHusl C MOJIYYSCHHUEM CPETHET0 00IIIEero
oOpaszoBanust npotokon Ne 3 ot 21 utons 2015 r., per Ne 377 peuensuu ot 23 utons 2015 r.
OI'AY «®UPOy,

[Tporpamm nmoarotoBku crienuanuctoB cpeanero 3seHa CIIb I'BIIOY AYI'Cl'ull

1.3. Heau y4eOHOM TUCHUILUINHBI:

ConepmaHHe mporpaMMmaI «MaremaTuka» HaIpaBJICHO HA JOCTHIKCHUC CIICAYIOIINX

meJiem:

* o0ecrieueHue CHOPMUPOBAHHOCTH TIPEJCTABICHUNH O COIHAIBHBIX, KYJIBTYPHBIX |
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUS] MATEMATHKU;

* oOecrieueHre C(HOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHYECKOTO
MBIIIJIICHUA,

* oOecrieueHre CHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOTyUYCHHBIC 3HAHUS TIPH PEUICHUH
pa3IMYHBIX 33724,

* oOecrieyeHue CcPOPMUPOBAHHOCTH TPEACTABICHHH O MaTreMaTHKe KakK YacTd
00111eYeTI0BEUeCKOM KYJIbTYPhI, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OMHCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SBICHHUS.

* chopMHpPOBAaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOW KYIbTYpPHI U O
MeCTe MaTeMaTHKH B COBPEMEHHOW [MBHWIM3ALMK, O CHOCO0AaX OMHCAaHHUS Ha
MaTEMATHUECKOM SI3EIKE SIBJICHUU PEATIBLHOI0 MHpa,

*  chOpPMHPOBAHHOCTH TPEJCTABICHUNA O MATEMATHYECKUX IMOHATHUSIX KaK O BaKHEUIIUX
MAaTEMAaTUYCCKHUX MOJACIIAX, IO3BOJIAIOIINX OIMMCBIBATH M HU3Y4YaThb Pa3HBIC MPOLCCCHI U
SIBJICHHSI, TIOHUMAaHUE BO3MOYKHOCTH aKCHOMATHUYECKOTO IOCTPOCHUS MaTeMaTHYECKUX



TEOPH;

* BJAJECHHE METOJAMH J0KA3aTeIbCTB U AJTOPUTMOB PELICHUSA; YMEHHE UX IPHUMEHATD,
IIPOBOJUTD JOKA3aTEIIbHBIEC PACCYKIACHUS B XOJ€ PELICHUA 3a1ay;

* BJAJCHHME CTAaHIAAPTHBIMU I[PUEMAMHM PEIICHUS PAlUOHAIBHBIX M HUPPALHUOHAIBHBIX,
[I0KA3aTENIbHBIX, CTCIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAHME I'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHUCIE JJIA IOHUCKA
IIyTH PELICHUs U WIUTFOCTPALMY PELICHUs] YPABHEHUN U HEPABEHCTB;

*  chOpPMHPOBAHHOCTb IPEJACTABICHUA 00 OCHOBHBIX IOHATUAX, HIESIX M METoJax
MaTeMaTU4YeCKOro aHallu3a,

* BJAJCHUE OCHOBHBIMM IOHATUAMM O IIJIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, X OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH YMEHHUS pAaclo3HaBaTh Ha
yepTekax, MOACNSAX U B pEalbHOM MHUpPE TeOMETpUYecKHe (UTypbl; NPUMEHEHHUE
M3YYEHHBIX CBOMCTB reOMETPUYECKUX (PUTYp M POPMYII Ui PELUICHUS T€OMETPHUECKUX
3a/1a4 ¥ 3a]a4 C IPAaKTUYECKUM COJIepKaAHUEM;

* chOpPMHPOBAHHOCTb  MPEJICTABIEHUM O TMpoueccax U  SABICHHUSX, HMEIOIUX
BEPOSTHOCTHBIN XapakTep, O CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUpE, 00
OCHOBHBIX IIOHATUSAX 9JIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHHUH HAXOIUTb H
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEIUYMH;

*  BJIQJICHHE HAaBBIKAMH HCIIOJIb30BAHMUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PELIECHUU
3a/1a4.

2. O01mas xapaKTepuCcTUKA y4e0HOi TN CHUTLTHHBI

Jucuumuimaa MaTemMaTuka OTHOCUTCS K TIPEIMETHOM 00JIaCTH MaTeMaTHKa 1 HHPOpMaTHUKa

Jns TIIICC3 ecrecTBeHHOHAYYHOTO NPO(UIS AUCHHMIUIMHA SBISETCS TPO(QUIBHOM.

MaremaTtnka sBigercss (yHIAMEHTAIbHOM  00meo0pa3oBaTeIbHON — AMCHUIUIMHOW €O
CIIOXKHMBIIMMCSl YCTOMYMBBIM  COJCp)KaHHMEM M OOIMMH TpeOOBAaHUSMU K IOATOTOBKE
oOydJaronuxcs.

OTO BBIpa)KkaeTcs B COAEP)KaHUU OOydUEHHs, KOJIMYECTBE YacOB, BBIIEISEMbIX HAa H3yueHHE
OTHENBHBIX TEM TIPOTPaMMBI, TIyOMHE WX OCBOCHHUS CTyACHTaMH, OOBEME U XapakTepe
MIPAKTUYECKHUX 3aHATUH, BUJIaX BHEAYUTOPHOM CaMOCTOSATEIbHOM pabOThl CTYICHTOB.

OOmrre ey n3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B YETHIPEX HAIIPABICHHSIX:

1)o0iee npencraBieHne 00 HACSIX U METOIaX MATEMATHKH;

2)MHTEIUICKTYaJIbHOE Pa3BUTHE;

3)oBnaieHne HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHHSIMH;

4)BoCIIUTATEILHOE BO3/ICHCTBHE.

[Tpodunuzanus nenel MaTeMaTu4eckoro oOpa3oBaHusl OTPAXkKAETCsl HAa BBIOOpE MPHOPUTETOB B
OpraHu3ani  y4eOHOH jgesTeNbHOCTH oOydarommxcs. JIis  TEeXHWYECKOTro, COIMalIbHO-
HSKOHOMHYECKOro mpoduieil mnpopeccuoHalIbHOIO 00pa3oBaHMs BBIOOp Lienel cMelaercss B
MparMaTH4eckoM HaINpaBICHHUH, MPEIyCMaTPUBAIONIEM YCHJIEHHE W PaACIIMPEHUE MPHUKIATHOTO
XapakTepa U3y4eHUs MaTeMaTHKH, IPEUMYIIECTBEHHONH OpPUEHTAllUU Ha aITOPUTMUYECKHI CTHIIb
O3HAaBaTEIbHON NESITSILHOCTH.

W3ydenne maremMaTuKu Kak MpopuiIbHOM 001ieo0pa3oBaTenbHON y4eOHOW AMCIUILINHB,
VUUTBHIBAIONIEH  CIEMU(HUKY  OCBaMBaeMBIX  CTyAeHTamMu wiu  crnenuanbHoctn  CIIO,
obecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX ITOJX0JI0B K BBEJCHUIO OCHOBHBIX MTOHATHH;

* popMHpOBaHHEM CHUCTeMbl y4YeOHBIX 3ajaHuii, oOecrneynBalOmUX >PPEKTUBHOE

OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTaHOBOK;
* o0oraieHueM CreKkTpa cTuield yueOHOW AEATeNbHOCTH 3a CUET COTJIACOBAHMS C BEIyLIUMHU
JeSITeTbHOCTHBIMH XapaKTePUCTHKAMU BEIOPAHHOW CTIEIHATBHOCTH.

.

[IpodunpHas cocrapistonias OTpaXkaeTcsl B TPEOOBAHUAX K MOJTOTOBKE 00yUaOLIUXCS

B YacTu:



. oOmieil cucreMbl 3HAHUWM: coiepXaTelbHble MPUMEPHI  HCIOIb30BAHUS
MaTEeMaTHYECKHUX UIeH U METOJIOB B MPO(EeCCHOHANBHOMN IeATeILHOCTH;

. YMEHHI: pa3nuuue B YpOBHE TPeOOBaHUN K CIIOXKHOCTH TNPUMEHSIEMBIX
ITOPUTMOB;
. MPAKTUYECKOTO  HCIOJIb30BAaHMUSI NPUOOPETEHHBIX 3HAHUH W YMEHHIL:

HUHAUWBUAYAJIbHOT'O yqe6Horo OIlbITa B IOCTPOCHUHU MATCMATHYCCKUX MOl[eJIef/'I,
BBIITOJTHCHHUH UCCICA0BATCIIBCKUX ITPOCKTOB.

Takum oOpa3zom, peanuzanusi coAepKaHUS Y4YeOHOM JUCHUIUIMHBI OPHEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYAITbHBIX XapaKTEPUCTHK yU4eOHOH pabOThl, 3aBUCAIIMX OT MPOoduis
npodeccnoHabHOTO  O00pa30BaHMsA, TMONYYEHUS OIbITAa HCIOJIb30BaHUSA MaTEeMaTHKU B
COJZIePKATENBHBIX M MPO(PECCHOHATBHO 3HAYMMBIX CUTYaIUsX IO CPaBHEHHIO C (POpMaIbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU OOYUCHHUS.

Conepxxanue y4eOHOM JUCHMIUIMHBI —pa3palOTaHO B  COOTBETCTBUM C  OCHOBHBIMU
COJIEpKaTEIbHBIMU JIMHUAMU 00y4€HUsI MaTEMATHKE:

* anreOpauyeckas JIMHUS, BKIIIOYAIOINAs CHCTEMATHU3ALMIO CBEJIEHHH O 4Mciax; M3-yyeHUe
HOBBIX M 0000II€HHE paHEee U3YUYEHHbIX onepauuil (BO3BEJAECHHUE B CTENEHb, W3BJICUCHUE
KOpH$, JIorapu(mMUpoBaHUE, CUHYC, KOCUHYC, TAaHI€HC, KOTAHI€HC U OOpaTHblE K HHUM);
U3Y4EHHE HOBBIX BHJOB UHUCIIOBBIX BBIPAKEHUH U (OPMYJ; COBEPLICHCTBOBAHME
IPAKTUYECKMX  HABBIKOB M BBIYMCIUTEIBHOW  KyJIbTYpBl,  paclIMpeHHe U
COBEPIIEHCTBOBAHUE aIreOpandeckoro ammapara, chopMUPOBAaHHOTO B OCHOBHOM IIIKOJIE,
U ero NpUMEHEHHE K PELIeHUI0 MaTeMaTHUYECKUX U IPUKIIAJHBIX 3a/1a4;

* TEOPETUKO-(DyHKLIMOHA/IbHAS JIMHUS, BKJIOYAIOUIash CHUCTEMATU3allMI0 U  paclIupeHHe
CBEIECHUH O (YHKUUAX, COBEPIICHCTBOBAHME TIpapUUeCKUX YMEHHUIl; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJAAMH MaTeMaTHYECKOro aHaln3a B 00beMe, MO3BOJISIOIIEM
UCClieIoBaTh 3J€MEHTapHble (YHKIMM M pelmarb M[pPOCTeHIINe TIeoMeTpUYecKue,
¢busnveckue u Ipyrue npuKkiIaIHbie 3314,

* JIMHUS ypaBHEHMH M HEPABEHCTB, OCHOBaHHAasg Ha TOCTPOCHMH U HCCIEIOBAHUU
MaTeMaTHYECKUX MOZENEH, Iepecekaromiasca ¢ anreOpandeckol M TEOPEeTHKO-
(GYHKIMOHATBHON JMHUAMU M BKJIIOYAOLIas Pa3BUTHE M COBEPIICHCTBOBAHHE TEXHUKHU
anredpanveckux mpeoOpa3oBaHUN MJisi pPELICHHs YpaBHEHMH, HEPaBEHCTB U CHCTEM;
(dbopMHpOBaHUE CIIOCOOHOCTH CTPOUTh U MCCIENOBATh IPOCTEHIINE MaTeMaTHYecKue
MOJIETM TIpU PEIIEHWH NPUKIATHBIX 3ajad, 3aJad W3 CMEXKHBIX U CHEIHaJIbHbBIX
JTMCLUIUINH;

* TeoMeTpuYecKas JIMHUS, BKIIIOYAIOLIAasl HarjsHbIE MPEACTABIECHUS O IMPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE HUX CBOWCTB, (hOpMUpOBaHME U pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, Ppa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHUH, KOOPAMHATHOTO H
BEKTOPHOT'O METO/OB JJIsl pEIIeHUs] MaTeMaTUYeCKUX U MPUKJIAAHbIX 3a7ay;

* CTOXacTUYecKas JMHMs, OCHOBAHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHM, TPeICTaBICHUN
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIETO MUPA.



3. MecTo y4eOHO# TMCUMILUIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IMIICC3 gucrumimHa BXOIUT B COCTaB 00I1e00pa3oBaTeIbHOTO YUEOHOTO
ukia. opmupyercs B cOCTaBe 0OIIUX TUCITUTUINH.

O0bem yuyeOHOM AUCHHMILIMHBI B y4eOHOM IVIaHe M BHABI Y4eOHO padoThI

Buj yueOHoii padoThI Obnem wacos/
3a4eTHBIX e]l.
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 261/7.25
Oobs13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 174/4,83
TOM YHUCJIE:
TEOPETHUYCCKUE 3aHITHS 100
MPAKTUYECKUE 3aHATUS 74
CamocrosiTesibHast padoTa o0yuaruierocs (Bcero) 87

IMpome:xkyTounasi arrecramusi B popme IK3aMeHa BO 2 ceMecTpe




4. Pe3yabTaThbl 0CBOCHHS Y4€0HOM JUCHUIINHBI
OcBoeHue conep:kanus yaeOHOM TUCIUIUIMHBI 00€CIIEYNBACT JOCTHIKEHUE CTYACHTaMU
CIICAYIOUINX Pe3yAbmamoas:.

JUYHOCHHBIX'
1.  chopmupoBaHHOCTH TPEACTABICHUNM O MATEMAaTHKE KaK YHHUBEPCAIBLHOM SI3BIKE HAYKH,
CpelICTBE MOJICIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UCAX U METOJIaX MaTeMaTHKU;
2. TOHMMaHue 3HAYUMOCTM  MaTeMaTHKU Ui  Hay4YHO-TEXHHYECKOro  Iporpecca,

c(hOPMHUPOBAHHOCTh OTHOIICHHUS] K MaTeMaTHKE KaKk K 4YacTH OOIIeYesIOBEYECKON
KYyJIbTYpbl 4€pe3 3HAKOMCTBO C MCTOPHEN pPa3BUTUA MAaTEMATHUKH, HBOJIOLUEH
MaTeMaTHUYEeCKUX UJCH;

3. pa3BUTHE JOTHYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, A ITOPUTMHUECKON
KyJbTYpbl, KPUTHUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM sl Oymayluei
npoeCCHOHABHON ~ JESTeIBHOCTH,  JUISI  TPOJOJDKCHHS  OOpa3oBaHHS |
caMmo0o0pa3oBaHus;

4.  oBIaJcHHE MAaTEMaTHYCCKUMHU 3HAHUSAMU U YMEHHSIMH, HEOOXOIUMBIMU B TIOBCEIHEBHOU

KU3HH, JUIsI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCHUIUIMH W JAUCLUILUIMH
npodeccnoHaNbHOTO IUKJIA, AJS MOJy4eHUs o0pa3oBaHUs B 00JacTsX, HE TPEOYIOMIMX
yIayOJIeHHON MaTeMaTHuYeCcKOU MOATOTOBKH;

5. TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO, B TOM 4HCJIE camMOOoOpa3oBaHUIO, Ha
MPOTSHKEHUHM BCEH JKM3HHU; CO3HATEIHbHOE OTHOIIEHHE K HEMPEephIBHOMY OOPa30BaHHIO
KaK YCJIOBHIO YCIEITHON MPOdEeCCHOHATBHON U OOIIECTBEHHOM IeATEIIBHOCTH;

6. TOTOBHOCT M CHOCOOHOCTH K CAaMOCTOSITEIbHOW TBOPYECKOW M  OTBETCTBEHHOU
JEeATEIbHOCTH;
7. TOTOBHOCTb K KOJUIEKTMBHOW pa0oTe, COTpPYAHMYECTBY CO CBEPCTHUKaMH B

00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeI0BaATEIbCKOM, MPOSKTHOW U
JOPYTUX BUAAX JAESITEIbHOCTH;

8. OTHONICHHE K TPOPECCHOHATHHON JEATSIBHOCTH KaK BO3MOXXHOCTH yYacTHsl B PEIICHUU
JUYHBIX, OOIIECTBCHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

MemanpeomemHpix:

1. ymeHHe CaMOCTOSITENBHO OMNPEAEIsITh LENu JeATEIbHOCTH W COCTaBISATH TUIAHBI
NESATETBHOCTH; CaMOCTOATENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTHPOBATH
JeSITeTbHOCTh; UCIIOIh30BaTh BCE BO3MOXKHBIEC PECYPCHI JUISl JOCTHXKEHHS TTOCTaBICHHBIX
ened W peanu3aldyd TUIAHOB JESATEIBHOCTH;, BBIOMpATh YCICUIHBIE CTPATETHH B
Pa3IUYHBIX CUTYyaIUsX;

2. yMEHHE TMPOJYKTUBHO OOMAThCSI W B3aUMOJICHCTBOBaTH B TIPOIIECCE COBMECTHOM
NEeSTeNbHOCTH, YYUTBHIBATh MO3UIMH JPYTMX YYaCTHHUKOB JESATENBbHOCTH, 3PPEKTUBHO
pazpemiats KOHQIHUKTHL;

3.  BIaJeHUE HaBbIKAaMH TI03HABATENbHOM, Yy4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEesTeIbHOCTH, HaBBIKAMU pa3pelleHus MnpolsieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATENIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/]ad, MNPUMEHEHHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

4.  TOTOBHOCTP W CIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-TIO3HABATEILHOM
NEeSATEIbHOCTH, BKJIIOYash YMEHUE OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX
nH(pOpMaIIUY, KPUTHUYECKU OIICHUBATh U UHTEPIPETUPOBATH MHPOPMAITUIO, TTOTYYAEMYIO
13 pa3JInYHbIX UCTOYHUKOB;

5. BJIAICHUEC A3BIKOBBIMU CPEACTBAMU: YMCHHUE SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pCHUA, UCTIOJIB30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,
6. BI1aACHHUC HaBbIKaMH IMO3HaBaTEIbLHOM pC(I)JICKCI/II/I KaKk OCO3HaHHusA COBEpIIACMBIX

JNEUCTBUNM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, I'PAHUI] CBOETO
3HaHUSA U HE3HAHMUS, HOBBIX II03HABATEIIbHBIX 33/1a4 U CPEICTB UL UX JOCTUKECHUS,

7.  UeNneycTpeMJICHHOCTb B TIOMCKAX M MPUHATUU PELIeHUH, COOOpa3UTENbHOCTh M MHTYHILINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U
TapMOHHUIO MUDA;



1.

npeomMemHmbix:

c(OpPMUPOBAHHOCTH TPEACTABICHUA O MaTeMAaTHKE KaK YacTH MHPOBOH KYJIbTYPBI H
MecTe MaTeMaTUKU B COBPEMEHHOW LMBWIM3ALMHU, CIIOCO0aX OMMCAHUS SBICHUH
pEeaIbHOTO MHpa HAa MATEMaTUYECKOM SI3bIKE;

. ¢hOPMHUPOBAHHOCTh TMPEJCTABICHUNH O MATEeMAaTUYECKUX TOHATUAX KakK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJISIOIIMX ONMCHIBaTh M M3Yy4yaTh pa3HbIE IPOLECCHl U
SBJICHUS; TIOHUMAHUE BO3MOXHOCTM AKCHOMAaTHYECKOI'O IOCTPOEHUS MaTeMaTUYeCKUX
TEOPUL;

BJIQJICHUE METOJaMM JI0KA3aTEIbCTB M AJITOPUTMOB PELIEHHUS, YMEHUE WX IPUMEHSATb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILIECHUS 3a1a4;

. BJAJICHUE CTaHJAAPTHBIMU IIpUEMAMM PEUICHHS PAaLUOHAIBHBIX W HPPALUOHAIBHBIX,
IIOKAa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCIE JJIs NOMCKA IyTU
pelIeHNs U WIIKOCTPALUU PELIEHUS] YPaBHEHUM U HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMAaTUYECKOTO aHAlu3a U
UX CBOMCTBaxX, BJaJeHHE YMEHHEM XapaKTepu3oBaTh TMoOBeAeHHE  (QYHKIH,
MCII0JIb30BaHUE MOIYUYEHHBIX 3HAHUM JUIsl ONUCAHMSI U aHAJIM3a pPealbHbIX 3aBUCUMOCTEN;
BJIQJICHUE OCHOBHBIMHM MOHSATUAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
durypax, HX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTb YMEHHS PAaClO3HABATh
reoMeTpuueckue (GUrypbl Ha 4YepTekax, MOJENSIX U B peajbHOM MHpE; MpPUMEHEHHE
M3YYCHHBIX CBOICTB reoMeTpuueckux Guryp u GopMyis i pPelieHus: TeOMEeTPUYECKUX
3a/1a4 ¥ 3aJa4 C IPAKTUYECKUM COJIEP>KaAHUEM;

. ¢OPMUPOBAHHOCTH MPEACTABICHUH O MPOIIECcCax U SIBICHUSIX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIbHOM MHUPE, OCHOBHBIX IOHATUSX
3JIEMEHTAapHOW TEOPUU BEPOSITHOCTEHW; YMEHHMII HaXOAUTh U OLEHUBATh BEPOATHOCTHU
HACTYIUIEHUS] COOBITUH B MPOCTEHIIMX NPAKTHUYECKUX CHUTyalUsX M OCHOBHbBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpU PELICHUH
3azay.

"MaremaTuka" (BKiIO4Yass ajredfpy M Hayaja MaTeMaTH4eCKOro AaHaJm3a,
reoMeTrpuio) (yriyOJeHHbI YpPOBeHb) - TPeOOBaHHSI K NPEIMETHBIM pe3yJbTaTaMm
OCBOEHHAl YIUIyOJIEHHOT0 Kypca MAaTeMaTHKHU [I0JKHbI BKJIKYAThb TPe0OBAHMA K
pe3yJibTaTaM 0CBOCHHUsI 0230BOr0 Kypca U IONOJHUTEJIbHO OTPaKATh:

(B pea. Ilpuxaza Munodpuayku Poccuu ot 29.06.2017 N 613)

1) cdhopMHpPOBAaHHOCTh MPEACTABIECHUNA O HEOOXOIUMOCTH JIOKA3aTENbCTB IPHU
000OCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPKIECHUH M pOIU AaKCUOMATUKH B MPOBEIECHUU
JEAYKTUBHBIX PACCy>KJICHUI;

2) chopMHpOBaHHOCTh MOHATHMHOIO ammapara IO OCHOBHBIM pa3lienaM Kypca
MaTeMaTUKU; 3HAHUH OCHOBHBIX TeopeM, (opMyd M yMEHUS HMX HPUMEHATH, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELIeHUS 3a/1ay;

3) chopMHpPOBAaHHOCTh YMEHHMH MOJEIMPOBATH peaJbHBIE CUTYallMH, HCCIIEA0BAThH
ITOCTPOEHHBIE MOJIENN, UHTEPIIPETUPOBATh NOJYUECHHBIN PE3YIIbTAT;

4) chopMHPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHAX MaTEMaTHYECKOTO
aHallM3a W MX CBOWCTBAaxX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBeJcHHE (YHKIUH,
HCTIOIH30BaHUE TTOTYUEHHBIX 3HAHUH JJI ONTMCAHUS U aHAJN3a PEATbHBIX 3aBUCUMOCTEH;

5) BJIAICHUC YMCHUSAMMA COCTABJICHHA BEPOATHOCTHBIX MO)ICJ'ICfI 10 YCJIOBHIO 3a1a4r U
BBIUUCIICHUS BCPOATHOCTHU HACTYIIJICHUS CO6BITI/II>'I, B TOM YHUCJIC C MIPUMCHCHUCM (I)OpMy.H
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TCOPEM TCOPHU BepOﬂTHOCTeﬁ; HCCiIca0BaHuUs CJ'Iy‘-IElﬁHHX
BCJIMYHH 10 UX PACHPCACICHULO.



5. Conep:xkaHue y4eOHOM TMCUUTIMHBI

Bsenenue

Matematuka B HayKe, TEXHUKE, HDKOHOMHUKE, WH(DOPMAIMOHHBIX TEXHOJOTUAX U
MPaKTUYECKOM JAesTeNbHOCTU. llenmn W 3amaum M3ydeHWsT MaTeMaTHKU TPH OCBOCHHH
cueranbHaoctenr CIIO.

AJI'EBPA

Pazseumue nonsamus o uucne

Llenbie 1 parmoHanbHbIC YKCHa. [leficTBUTENbHBIC YKcna. [IpubausicerHvle 8b14UCIEHUS.
Komnnexcuvie yucna.

Kopnu, cmenenu u nocapugmoi

Kopuu n crenenn. KopHu HaTypanbHOHM CTENEHU U3 4HCla U UX cBoicTBa. CTeneHu ¢
palMOHAJIBHBIMU  IIOKa3aTelsiMM, HMX cBoMctBa. CrTenmeHM ¢ JAEUCTBUTEIbHBIMU
nokaszarensimMu. Ceoticmea cmenenu ¢ 0elcmeumenbHulM NOKA3amenem.

Jlorapudgm. Jlorapupm uunciaa. OcHoBHOE JIorapupMUIecKoe TOxAECTBO. JlecsTuuHbIe
u HarypanbHbie jorapudmel. [IpaBuna neiictBuii ¢ norapudpmamu. Ilepexon k HOBOMY
OCHOBAHMIO.

IIpeoGpa3oBanue anredpanvyeckux BbipaxkeHuii. [I[peoOpazoBaHue paluoHaNIbHBIX,

UPpaLMOHATIbHBIX CTETIEHHBIX, TOKAa3aTeIbHbIX U JJOrapu(MUUECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamus

Apudmernueckue AEHCTBUS HaJl YMCIAMHU, HAXOXKACHUE NPUOIMIKEHHBIX 3HAUYEHUM
BEIMYMH M TOTPELIHOCTeH BBIYMCIECHUN (a0COMIOTHOM M OTHOCHTEIbHOH), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUN.

Beluncnenue u cpaBHEHUE KOpPHEW. BbINOIHEHNE pacyeToB ¢ paJuKalaMH.

Pemenne wppanvoHanpHbIX ypaBHeHMM. HaxoxzaeHue 3Ha4eHUM CTENEHEd ¢
painoHaabHbIMU ToKa3aTensMu. CpaBHeHue creneHed. [IpeoOpa3zoBaHusi BBIpaKEHUH,
COJIepKallMX CTEIeHU. Pelenne mokas3aTebHbIX YpaBHEHUN.

Pemenue nmpukiagHelX 3a1ay.

Haxoxnenue 3HaueHWil jorapudma o NpPOM3BOIBHOMY oOcHoBaHMio. [lepexom ot
OJTHOTO  OCHOBaHMSI K JpyroMy. BpluMcnenue U cpaBHEHHE  JIOrapu(pMoB.
JlorapudmMupoBaHue ¥ MOTCHIIUPOBAHKUE BBIPAKEHUH.

[TpubnnkeHHble BEIYUCIEHHS U PELICHUs IPUKIIAJHBIX 3a/1a4.

Pemenue norapupmMuueckux ypaBHEHUH.

OCHOBbI TPUTOHOMETPUH

OCHOBHBIE MTOHATUSA

Panguannas MCpa yrTiia. BpamaTeanoe JABHIKCHUC. CI/IHyc, KOCHUHYC, TaHI'CHC U
KOTAaHI'CHC 4HcCJia.

OcHOBHBIE TPUTOHOMETPHYCCKUEC TOXKIACCTBA

®opmysl npuseneHns. Popmyisl cinoxenus. Dopmyiiel yasoenus @opmyisi
NON0BUHHO20 Y2Ia.

[IpeoOpa3zoBanms MPOCTEHIITNX TPUTOHOMETPHUIECKUX BBIPAKEHUN



[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKLUN B IPOU3BEICHUE U
NPOM3BEACHUS B CYMMY. Buipasicenue mpuzonomempuieckux QyHKyull yepe3 maHeenc
NONOBUHHO20 AP2YMEHMA.

TpuronomeTpuueckue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiiimye TpUTrOHOMETPUYECKUE YpaBHEHUS. [lpocmeuwiue mpucoHomempuieckue
HepaseHcmada.

OOpaTHble TPUTOHOMeTpHYecKHe PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PanranHbIil METOT U3MEPEHUSI YTJI0B BPAILIEHHS U CBSI3b C rpaaycHON Mepoi. OCHOBHBIE

TPUTOHOMETPHUECKHE TOXKIECTBA, (DOPMYIIbI CIOKEHHUSI, YABOCHUS, IpeodpazoBaHUE

CYMMBI TPUTOHOMETPUYECKHX (PYHKIUH B MPOU3BENICHHE, IPe0Opa3oBaHue

NPOM3BEACHUS TPUTOHOMETpUUECKUX (yHKIMIA B cymmy. [Ipocreiimme

TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.

OO0patHble TPUTOHOMETpHUYECKHE (DYHKIMH: apKCHHYC, apPKKOCHHYC, apKTAaHTEHC.

@OyHKIMY, X CBOWCTBA U rpaduKu

®yukuun. OOnacth ompeAeneHUss M MHOXKECTBO 3HaueHui; rpaduk (GyHKUIUH,
nocrpoenue rpadukoB pyHKINN, 3aJaHHBIX PA3IMUYHBIMH CIIOCOOAMU.

CaoiictBa ¢QyHKOMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OTPAHUYCHHOCTD,
MEPUOIUIHOCTh. [IpOoMEXKyTKH BO3pacTaHUs W yOBIBaHUS, HaWOOJbIICC W HAMMCHBIICE
3HauYeHUs, TOUKH IKcTpemyMa. ['padudeckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX
3aBUCHMOCTEl B pealbHBIX IMpoleccax U SBICHUSAX. ApHPMETHUECKHUE OIleparuy HaJ
GyHKIUSAMU.

Cnoxnas ¢pyHkuus (komrnosunus). [lonamue o nenpepvleHOCmuU QYHKYUU.
Oo6patnbie pynkumnu. Obracms onpedeneHus U 001ACmMb 3HAYEHUL
oopamnou ¢pyuxyuu. I pagpux oopamnoti pynxkyuu.

CreneHHble, IOKa3aTeNbHbIE, JIorapupMUIecKre u
TPUTOHOMETPUYECKHE (DYHKIIHH.
OOpaTHble TPUTOHOMETpUYECKUE PYHKIIUU

Onpenenennst GyHKIUN, UX CBOMCTBA U rpadUKH.

IIpeoOpasoBanus rpadukoB. [lapannenbHplii MepeHOC, CUMMETPUS OTHOCUTEIBHO OCei
KOOPAMHAT U CHUMMETPUsS OTHOCUTEJIBHO Hayajaa KOOPAWUHAT, CUMMETPHUS OTHOCHUTEIIBHO
IPSIMON Y = X, paCTsHKEHUE U CKATUE BIOJIb OCEN KOOPIUHAT.

IlIpakmuueckue 3anamus

[IpuMepsl 3aBUCHUMOCTEM MEXIY NEPEMEHHBIMH B PEABHBIX IPOLECCAX U3 CMEXHBIX
mucuutuinH.  Onpenenenve Qynkuuil. IloctpoeHne wu uteHue rpadukoB (QyHKIUIL.
UccnenoBanne ¢yHkuuu. CBolcTBa JIMHEHHOW, KBaJIpaTUYHOM, KyCOUHO-TMHEWHOW WU
npoOHo-muHeHON (yHKiuil. HenpepriBHble U mnepuoandeckue QyHkuuu. CBoiicTBa M
rpaduKu CHHYycCa, KOCHHYCa, TaHreHca U KoTaHreHca. OOpaTHble QyHKIUH M UX TpaduKH.
OOpatHble  TpuroHomerpuueckue ¢yHkiuuu. IlpeoOpa3zoBanusi rpaduka (QyHKIUU.
IMapmonnueckue xonebanus. [Ipuknaaaeie 3aqaun.

[Toka3zarenbHble, JOrapuPpMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCHEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

MocaenoBareabHocTH. CIocOOBI 3aMaHMS M CBOMCTBA YHCIIOBBIX
IIOCJIEAOBATEIHHOCTEM.
Ilonamue o npedene nocnedogamenvrnocmu. Cywecmeosanue npeoeia MOHOMOHHOLU
oepanuyerHol nociedosamenbhocmu. CyMMHUpPOBaHUE TOCIIEIOBAaTEILHOCTEH. beckoHeuHo
yOBIBaroIasi TEOMETPUUECKAst MPOTPECCHUS U €€ CyMMa.



IIpousBoanas. IlonsaTre 0 NPOU3BOIHON (YHKINH, €€ TEOMETPUUYECKHA U (PU3NIECKUI
CMBICII. YpaBHEHHUE KacaTelbHOW K rpaduky ¢ynkuuu. IIpousBogHble CyMMBI, pa3HOCTH,
npou3BeeHus, YacTHbIC. [IpOn3BOIHbIE OCHOBHBIX 3JeMEHTapHbIX (yHKIWMA. [Ipumenenue
MPOU3BOJHOW K HCCIENOBaHUIO (YHKIMA W TMOCTpOeHUI0 rpadukoB. [IpouszsooHvie
00pammoll pyHKYUYU U KOMROZUYUU PYHKYUL.

IIpumepsl MCHONB30BaHUS NIPOU3BOAHON ISl HAXOXKICHMS HAWIYyYIIEero pPEIICHUS B
NPUKIAAHBIX 337a4dax. BTopas nmpou3BojHas, ee reoMeTpudyeckuid U (pU3MUECKuil CMBICI.
Haxoxnenue ckopocTy Juis Ipolecca, 3alaHHoro (opMyJsioi U rpaukoMm.

IlepBooOpa3nass wu wuHTerpad. IIpuMeHeHHe ONpeNeNeHHOr0 HWHTErpana Uit
HaXOXJCHHUSA IUIOUIaad KpuBOJMHEHHON Tpaneuun. @®opmyna Heiotona—Ileiibauna.
[Tpumepsl IpUMEHEHUs MHTETpalia B (pU3HKe U TEOMETPUH.

Ilpakmuueckue 3anamus

YucnoBas MOCIEAOBAaTEIbHOCTh, CIOCOOBI €€  3a/JaHus, BbIUUCIEHUS UJIECHOB
nocienoBarenbHocTH.  Ilpegen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromias
Tr€OMETPUYECKAs] IIPOTPECCHUS.

IIpou3BogHasA: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacaTtenbHOU B obOmem Buje. IlpaBuna u gopmynsl quddepeHumrponanus,
TabauIa MPOU3BOJHBIX NIEMEHTAapHbIX (yHKIMHA. MccnenoBanue (QyHKIUH C ITOMOUIBIO
npousBogHOM. HaxoxkneHue HanOOJbLIEr0, HAUMEHBIIETO 3HAYEHUS U HKCTPEMAJIbHBIX
3Ha4YeHUH PYHKINH.

HHuterpan u neppoobpasznas. Teopema Hetorona—IJleiiOnuma. [IpumMenenrne naTErpaia K
BBIUUCIICHUIO (PU3MUECKUX BEIUYHH U IUIOLIA/IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHMsT M CHCTeMBbI  ypaBHeHMH. PanuoHaibHBIE, HpPALMOHAIBHEIE,
IT0KA3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TpPUEMBl MX pelEeHUs (pa3jIoKeHUE Ha MHOXXHUTEIH, BBEJACHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, IpaQMueCcCKUil METON).

Hepasencrsa. PannoHanbHeIe, UppaLMOHAJIBHEIE, [IOKa3aTeJIbHbIE u
mpuz2oHomempudeckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI X PEIICHUS.

Hcnosb3oBanue CBOMCTB M rpapukoB QyHKUMI NPU pPelICHUH YPABHEHHUI U

HepaBeHCTB. MeTo nHTepBaioB. M300paxeHne Ha KOOPAMHATHOMN IJIOCKOCTH

MHOKECTBA PEIICHUM YPABHEHU U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IprMeHeHne MaTeMaTHYEeCKUX METOJOB IS PELIEHUS CONEPKATEIbHBIX 3a7a4 U3 pa3-
JUYHBIX 00J1aCTe HayKU U MPAKTUKH.

WNHTtepnperanus pe3ysibTrara, y4eT peabHbIX OTpaHUYCHUI.

Ilpakmuueckue 3anamus

Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHU. [IpeobpazoBanue ypaBHEHUH.

OcHOBHBIE IPHEMBI PELICHUS ypaBHEHUH. Pemenne cucrem ypaBHeHni. Vcrons3oBanue

CBOMCTB U rpadukoB PYHKIMN /Ui pEelIeHUs] ypaBHEHUN 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN

DJIEMEHTHI KOM6I/IHaTOpI/IKI/I

OcHOBHbIE TOHSATUS KOMOWHATOPWKH. 3aqadyd Ha TMOACYET 4YHCIa pa3MeIleHUH,
MEePECTAaHOBOK, codeTaHwil. Permenue 3amad Ha mepebop BapuanToB. Popmyna OmHOMA
Hrrorona. CoiicTBa OnHOMUHANBHBIX KO3 urmenToB. Tpeyronsauk [Tackans.



DJIEMEHTHI TEOPUHU BEPOSTHOCTEMN

CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BEpPOSITHOCTEH. [lonamue o
Hezasucumocmu cobvimutl. /[ucKkpemHnas CIyuauHas 6eluduHd, 3aKOH ee pacnpeoeieHusl.
Yucnosvle xapakmepucmuku OUCKPEMHOU CAVHAUHOU 6eauyuHvl. [lonamue o 3axoue
OonvbuUX Yucen.

DJIEMEHTHI MAaTEMATHUYCCKON CTaTUCTUKU

[IpencraBienue nanHbIX (TaOIMIIBI, JHATPAMMBI, TPA(DUKH), ceHepanbHAsl COBOKYNHOCTb,

8bl00pKA, cpedHee apughpmemuueckoe, meouana. [lonamue o 3a0auwax mamemamuueckou

CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIMHBIX MEMOO08.

Ilpakmuueckue 3anamus

WcTopus pa3Butus KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEW U CTaTUCTHKU U UX POJIb B
pa3nuyHBIX cepax YENOBEUECKOW IKU3HEAeATeNbHOCTH. I[IpaBmina KOMOMHATOPHKH.
Pemenne komMOMHATOpHBIX 3amad. Pa3smemienusi, coueTaHus U IEPECTAaHOBKH. buHOM
Herorona u tpeyronsauk [lackamns. [Ipuknanssie 3amayn.

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BeposiTHOCTEN. Briuncnenue BepositHoctei. [Ipukinanneie 3agaun. [IpeacraBnenue
YHUCIOBBIX JaHHbIX. [Ipuknannbie 3ana4



I'EOMETPUA

Hp;mbze u niockocmu 6 npocmpaHcmee

B3aumHoe pacnonoxeHue AByX HpsMbIX B IpocTpaHcTBe. [lapamienpHoCcTh mpsiMol U
mockocTH. [lapamiensHOCTh MIockocTel. [leprneHauKyIapHOCTh NPSIMOM M IIOCKOCTH.
[lepieHAUKYJIAp W HAKJIOHHAA. YTOJ MEXIY NPSIMON M IUNIOCKOCTBIO. [[ByrpaHHBINA yroJl.
VYron Mexay miockocTsamMu. [lepneHaAuKyIspHOCTh ABYX INIOCKOCTEH.

I'eomerprueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: MApAJUICIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEIIbHO IJIOCKOCTH.

[MapannensHoe mpoektupoBanue. [liowads opmoconanvhol npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKH

Bepmmnsl, pebpa, rpaHu MHOTOTpaHHUKA. Paseepmra. Mnozozpannvle yenvl. Boinykivle

MHo2oepanHuku. Teopema Jiinepa.

[Tpusma. [Ipsimas u naknonnas npusma. [lpaBunbnas npusma. [lapannenenunen. Kyo.

IIupamupa. IIpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajiesienuiesie, B Ipu3Me U MUpaMuze.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpeacraBnenne o0 TpaBUIBHBIX MHOTOTPAaHHUKAaX (TeTpadape, KyOe, OKTadpe,
JOJIEKadIPe U UKOCAdPE).

Tenan IIOBCPXHOCTHU BpalllCHHA

Hunuuaap u xoHyc. YceueHHblii koHyc. OCHOBaHUWE, BbICOTa, OOKOBasi MOBEPXHOCTD,
oOpasyroras, pazBepTka. OceBble CEUYCHHS U CEUCHHS, TTapaIlIeIbHbIE OCHOBAHUIO.
[Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

I/I3MepeHI/IH B ITCOMCTpHUU

O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.

®opMynbsl 00beMa Ky0Oa, MPSMOYTOIBHOTO Tapayljieienuneaa, MPU3Mbl, TUIUHIpA.
®opmysel 00beMa TUpaMubl U KoHyca. DopMyIibl MJIOMAAN TOBEPXHOCTEH HUIMHIpA U
KoHyca. @opMmyJibl 00beMa 11apa U IIoaau chepsl.

[Tono6ue ten. OTHOMIEHUS MIOLIAeH MTOBEpXHOCTENH M 0OBEMOB MOJOOHBIX TEJI.

KOOpILI/IHaTBI 1 BCKTOPLI

[IpsmoyronbHas (JIeKkapTroBa) CHUCTEMa KOOpIMHAT B mpocTpaHcTBe. Dopmyna
pacCTOSIHUS MEXIY ABYMS TOUKaMU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bekropsl. Monyne Bektopa. PaBeHCTBO BeKTOpOB. CIIOkKEHHE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4ucio. Pa3oxkeHue BEKTOpa IO HAIPABICHUAM. YTOJI MEXAY ABYMS BEK-
topamu. IIpoeknus Bekropa Ha ocb. KoopaumnaTel BekTtOopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB.

Hcnons30BaHne KOOPAMHAT U BEKTOPOB IPH PEIICHUH MAaTEMAaTHYECKUX U MPHUKIAJIHBIX
3a1ad.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pAaCIOJIOKEHUS MNPAMBIX. YTOJI MEXAYy NpAMbBIMHA. B3anmHoe
pacIoyIoKEHUE MPSAMBIX M IUIOCKOCTed. [leprneHauKynsap U HakJIOHHAs K IUIOCKOCTH. YTOJI
MEXIy IpsMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pACIOJIIOKEHUU IPSAMOM U
IJIOCKOCTH. Teopema o Tpex NMeprneHuKyspax.

IIpu3Haky ¥ CBOMCTBA NapaJJIEIbHBIX U NEPIEHANKYIISIPHBIX IUNIOCKOCTEN. PaccTostHue

OT TOYKH JI0 TNTIOCKOCTH, OT IMPSIMOM /10 TNIOCKOCTH, PACCTOSTHUE MEXTY
TUTOCKOCTSIMHU, MEX/1y CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEX]y TIPOU3BOJIBHBIMU (PUTYypamu B



MIPOCTPAHCTBE.

[TapannensHOe TPOSKTUPOBAHKME M €TO CBOMCTBA. Teopema 0 niowaou opmocoHAIbHOU
npoexkyuy MHO20y201bHUKa. B3aMHOE pacrioyioskeHre MPOCTPAHCTBEHHBIX (QUTYP.

Paznuunble BuAbl MHOTOrpaHHUKOB. MX wu3o0paxenus. CeueHus, pa3BepTKU
MHOrorpanHukoB. [limomane nosepxHoctu. Bunbel cummerpuil B npoctpancTBe. CUMMETpUs
TeJ BpallleHHs] © MHOTOTPaHHUKOB. Brrunciienue miomasaeit 1 00beMoB.

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPJAMHAT B IPOCTPAHCTBE.
YpaBHEeHHE OKPYKHOCTHU, Cepbl, MI0CKoCTU. PaccTosiHue Mexay Toukamu. [leiicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOoOpaAnHaTaMu. CKaJlsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHOE
ypaBHEHHUE MPSAMOM U INIOCKOCTH. Vcnosib30BaHNEe BEKTOPOB IPH JI0KA3ATEIIBCTBE TEOPEM

CTEPEOMETPUH.

JInsi BHEAyUTOPHBIX 3aHATHI CTYyJEHTaM HapsiAy C PELICHHEM 3aJad U BBIIOJHEHMS
MPAKTUYECKUX 3aJaHUi MOKHO TNPEIJIOKUTH TEMbl HCCIEI0BATENbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPHIl OTAENBHBIX MEJIKHX 3aJa4 U YNPaKHEHUN MpeJiaraoTcs
CIO)KETHBIC 3aJlaHMsl, TPEOYIOIKe UIUTENBbHOM padOThl B pPaMKax OJHOW MaTeMaTHYeCKOU
CUTyaluu. DTH TEMbl MOTYT OBITh KaK MHIUBUAYAIbHBIMU 33JaHUSIMM, TaK U TPYNIIOBBIMU
JUIsL COBMECTHOI'O BBITIOJTHEHUS UCCIIEI0BAaHUS.

Ipumepnovie memol pechepamos (00Kk1a008), UCCIEO08AMENLCKUX NPOCKIMOE

* HenpepsiBabie 1po6H.
* JIpumeHeHHE CI0KHBIX IPOLEHTOB B )KOHOMUUYECKUX PacyeTax.
* [lapamienbHOE TPOEKTUPOBAHUE.
» CpenHue 3Ha4CHUS U UX IPUMEHEHHUE B CTAaTUCTHUKE.
* BekropHoe 3a1aHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
* CnoxeHre rapMOHUYECKUX KOJIeOaHHH.
* I'paduueckoe perieHre ypaBHEHUNH U HEPABEHCTB.
* IlpaBuibHbIE U NOIYIIPaBUIbHBIE MHOITOTPAHHUKH.
» Konuueckue ceueHus: u MX IPUMEHEHUE B TEXHUKE.
* Tlonstue nuddepennuana u ero NPUIOKEHUS.
* (CxeMbl MOBTOPHBIX UCTIBITAaHUHN bepHyIu.
* HccnenoBanue ypaBHEHUN U HEPABEHCTB € TapaMETPOM.



6. TemaTu4yeckuii IUIaH U coJlepKaHue y4eOHOH TUCHUILIMHBI MaTemMaTuka

HauMenoBanmue
pa3aesioB u
TeM

Conepskanue yueOHOro MaTepuaJa, JadopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS,
CaMOCTOAATeJbHAsA padoTa 00y4yawuxcs

O0Bem
YacoB/3a4eTHBIX
en.

YpoBeHb
OCBOEHUS

1

2

3

4

12/0,33

BBenenune

Copepxkanue yueOHOro Matepuana

MaremaTuka B HAayKC, TCXHHUKE, DKOHOMUKE, I/IH(bOpMaIII/IOHHBIX TCXHOJIOTHUAX U HpaKTH‘leCKOfI
ACATCIIBHOCTH YCJIOBCKaA

Paznen 1. Pa3BuTHe NOHATHSA 0 YHCTIE

Tembl

Conepxanue yuyeOHOro MaTepuaia

1. Ucropus pa3Butus nouarus yucia. [lefictButenbuble uyncina. [lepesos uucen us3
0OBIKHOBEHHBIX APOOCH B JICCITHYHBIE U 00PATHO

2. Hp.p. [orpemnoctu Beruucnenuii. [lpakTudeckne mpuemMsl BBIYUCICHUN C MTPHOIMKECHHBIMH
JTAHHBIMHU C TIOMOLIbIO Ta0JIUI] U BBIYUCIIUTEIIbHOW TEXHUKU

3. KoMruiekcHbI€ 4nciIa U BX TeOMeTpUYecKas HHTEPIPETaIHs

4. JleiicTBUA ¢ KOMIUIEKCHBIMH YMCIIaMU B aireOpandeckoit hopme

5. Mp.p. Pemenue npumepos u 3aaa4. Kontpons 3HaHui no teme «KomiiekcHble ynciay

NP DN

CamocrosiTenbHast padoTa 00yyaronierocs: NoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, pEeLIeHHE
3aJJaHUM, MOATOTOBKA K K.p.

4

Pa3nes 2. Kopuu, crenenu, jorapumsol

33/0,92

Tempbl

Conepxxanue yuyeOHOro MaTepuaia

1. KopeHsb N-ii cTeneHu U ero cBoicTBa. BeruncieHne KOpHs N-il CTeneHu

2. Ilp.p. Pemenne npoctelinx ypaBHEHHH U HEPABEHCTB C pajIuKajIaMU

3. CreneHu ¢ palvOHAJIbHBIMU ITOKA3aTCIISIMU U UX CBOMCTBA

4. IlokazarenabHble ypaBHEHUS

5. Ip.p. Pemienne nokasarenbHbIX YpaBHEHUH

6. Jlorapudm ¢ mpon3BobHEIM OcHOBaHHEM. OCHOBHOE JIOTapU(MHUIECKOE TOKIESCTBO

7. Teopewmsl sorapudmupoBanus JlorapupmupoBanue 1 NOTEHIIUPOBAHUE BhIPAKEHHIH

9. JlecsasiTnuHble M HATYpabHBIE JoraprudMelL. [lepexon K ApyroMmy OCHOBaHHUIO

NINININININININ
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10. TokazaTenbCTBO JOrapupMHUECKUX TOXKAESCTB U HEpPaBEHCTB. Perenne norapudMuaeckux

ypaBHEHMH, 00JIaCTh ONpeAeIeHUs 2
11. Ip.p. Pemenne norapuMuuecKnx ypaBHEHUH 2
12. IIp.p. Pemenne norapudmMuveckux ypaBHEHHM 2
CamocrosTenbHas paboTa 00y4aromerocs: MoAroToBKa K onpocy, padbora ¢ KOHCIEKTOM, pellIeHue 11
3aJlaHui, IOATOTOBKA K K.p.
Pa3nes 3. IIpsiMble H IIVIOCKOCTH B IPOCTPAHCTBE 24/0,67 2

CojnepxaHue yuyeOHOTro MaTepuala
1. TlonsTHE 0 MOrMYEcKOM cTpyKType reomeTpu. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U 5
CIIEJICTBUS U3 HUX
2. IloBTopenue: NpsIMOYroJibHbIE U KOCOYTOJIbHBIE TPEYTOJIbHUKH. MHOIOyroJbHHUKH. 5
Brraucnenue miomanein
3. Ip.p. Boruucnenue reoMeTpu4ecKUX BeJIMUYUH 2
4. BzauMHOE pacnoJioKE€HUE JBYX MPSAMBIX U IPSAMOM U IJIOCKOCTU B IpocTpaHcTBe. [Ipru3nak 1
[apaJUIEIbHOCTH IPSIMOM U INIOCKOCTH
5. BzaumHoe pacnosnoxxeHue AByX rmiockocted. [lpu3nak mapamienbHOCTH TIocKocTe. Teopema 1

TemMui 0 NapaJIJICJIbHBIX IJIOCKOCTSIX
6. IleprneHauKyISIPHOCTH MPSAMOH ¥ MIOCKOCTHU. [IpHU3HAK MepHEHIUKYISIPHOCTH PSIMONA U 1
IJIOCKOCTH
7. Yron MexIy npsMoi U ockocThio. Teopema o 3-x nepneHaukyspax. CBsi3b MEXIY 1
NapaJUIEIbHOCTHIO U NEPIEHIUKYISIPHOCTHIO NMPSIMBIX U INIOCKOCTEN
8. Ip.p. OnpeneneHue U BBIYUCICHUE PACCTOSTHUM B TPOCTPAHCTBE 2
9. JIByrpaHHBIN yroil. YToJI MEXy IIIOCKOCTSIMH. [IepleHIuKyISIpHOCTh IBYX TJIOCKOCTEH. 2
[Tpu3Hak NepneHMKYJIIPHOCTH INIOCKOCTEN
10. Ip.p. Pemenue 3a1au 2
CamocrosTenbHas paboTa 00yJaroerocs: MoAroToBka K onpocy, padoTa ¢ KOHCIEKTOM, pellieHue 8
3a/laHui, MOJATrOTOBKA K K.].

Pa3nen 4. KomOunaropuka 18/0,5 2

Conepxxanue yueOHOro Matepuaja
1. W3yuenue npaBusi KOMOMHATOPUKHU U PUMEHEHHE NPU pelIeHMH KOMOMHATOPHBIX 3a/1a4 2

TeMui 2. Ip.p. Pemenne KOMOMHATOPHBIX 33J]a4 METOJIOM Ilepedopa U IO MPAaBUIY YMHOXKECHHS 2
3. O3HaKOMIJIEHHWE C IOHATHUSIMH KOMOWHATOPHKH: Pa3MEIIEHISIMHA, COYCTaHMSIMH, 2
HepecTaHOBKaMH U (OpMYJIaMHU ISl MX BBIYUCICHHS
4. OObscHeHue U puMeHeHne GopMyJI /ISl BRIYUCIIECHUS pa3MelleHU, IepecTaHOBOK U 2
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COYETAaHMM IIPU PEIICHUH 3a1a4

5. Osnakomiienue ¢ 6uHomoM HeroToHa u TpeyroiasHukoM Ilackans 2
6. Ip.p. Pemenue 3anau. Koutpons 3Hanuii no reme «KombunaTopuka» 2
CamocrosrenbHas padora 00ydarolerocs: MoAroToBka K onpocy, padoTa ¢ KOHCIEKTOM, pellieHue 5
3aJJaHMii, TOATOTOBKA K K.D.
Pa3jien 5. DjieMeHThI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATHCTUKH 18/0,5 2

CopaepxaHnue yueOHOro MaTepuaja
1. M3yueHue KIaCCUYECKOT0O OIPEACIICHHUS BEPOATHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O 5
CYMME U YMHO>KEHUH BEPOSTHOCTEHN
2. Hp.p. PaccmoTpenne mpuMepoB BEIYHCICHHUS BEPOATHOCTEH. Pemenue 3a1ad Ha BEIYMCIICHUE 5
BEPOSITHOCTEN COOBITHIH

Temut 3. ®opmysa MoJHOW BEPOSITHOCTH 2
4. O3HaKOMJIEHHUE C IPEJCTABICHUEM YHCIIOBBIX JaHHBIX U UX XapPAKTEPUCTUKAMU 2
5. Mp.p. Pemenne npakTuyeckux 3aaa4 Ha 00pabOTKY YUCIOBBIX JAaHHBIX, BHIYACICHUE HX 5
XapaKTEPUCTUK
6. Ip.p. Pemenue 3anau. Koutpons 3Hanuii no reme «Teopus BEpOSTHOCTEH» 2
CamocrosTenpHas paboTa 00yJaromerocs: MoAroToBKa K onpocy, padboTa ¢ KOHCIIEKTOM, pellieHue 5
3aJlaHMi, TTOATOTOBKA K K.D.

Paznen 6. ®ynkuuu u rpadpuku 24/0,67 3

Conepxxanue yuyeOHOro MaTepuaia
1. Onpenenenue ¢pynkuuu. CriocoOsl 3aganus pyakuun. Haxoxxnenune o6iactu 3HaYCHUH U 2
o0nactu onpezeneHus QyHKIMH
2. MOHOTOHHOCTbH, YETHOCTh M HEYETHOCTD, MEPHOANIHOCTD (DYHKITHIA 2
3. TI'papuku ¢pynkuuu. I[Ipocteiimme npeodbpazoBanus rpagukoB GyHKIMHA 2

T 4. Cnoxenue rpadukoB pyHkimid. O0paTHble GYHKIUU U UX TpaduKu 2

eMb 5. CreneHHble, IOKa3aTeabHbIE U JIoTapudMudeckie QyHKIUU 2

6. HccnenoBanue pynkimii. [loctpoenue rpagukoB QyHKIHIA 2
7. Ip.p. 3auétHoe 3ausaTue. KoHTpoap 3HaHuUil 2
8. Ip.p. Ananu3 pe3ynbTaToB KOHTPOJIBHOM paboThl. Perienne npumepos 2
CamocrosiTenbHas paboTa 00yyaronierocs: NoJAroToBKa K onpocy, padora ¢ KOHCIIEKTOM, pelIeHHe 8

3a,[[aHPII>i, IOoATOTOBKA K K.p.

Oxonuanmue 1 cemecTpa- 86 yacos
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Pa3nes /. OCHOBBI TPUTOHOMETPHH

Tembl

Copnepxxanue yyeOHOro Matepuaia

33/0.92

1. Pagmannoe uzmepenue yrios. opMyliMpoBaHuE ONPEAEICHUN TPUTOHOMETPUUYECKHUX
¢yHK1uid. OCHOBHBIE (JOPMYJIBI TPUTOHOMETPUH

2

2. TlpuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKACCTB JIJISI BRIYUCICHUS 3HAUCHUM
TPUTOHOMETPUUECKUX PYHKIUMA

2

3. DopmyJbl CIOKEHHS TpUroHoMeTpuueckux ¢pyHkuuid. opmyiel npusenenus. opmyiisl
JIBOMHOI0 U IIOJOBMHHOIO apryMeHTa

4. Tp.p. YopaxHenus Ha GOpMYIIbl CIOKEHUs, (HOPMYJIIbI IPUBEACHUS, POPMYJIBI TBOMHOTO U
HIOJIOBUHHOTO apryMeHTa

5. ®opmyIbl npeobpazoBaHus CYMM TPUTOHOMETPHUECKUX (DYHKIIMI B MPOU3BEACHUS U 00paTHO

6. Tpuronomerpudeckue QYHKIMU U UX rpaduKu

7. Hp.p. IIpocreiiire TpUroHOMETPUUECKHE YPaBHEHUS BUIa: SINX=a; COSX=a; tgx=a; ctgx=a

8. Ilp.p. [Ipocreiime Tpuronomerpudeckue ypapaenus suaa: f(x)y(x)=0, npuBoaumsbie k
KBapaTHbIM. OTHOPOIHBIE TPUTOHOMETPUYECKUE YPaBHEHHUSI

9. Mp.p. Pemenne TpuroHOMETpUYECKIX YPABHEHUH M JOKA3aTEIbCTBO TOXK/IECTB

10. Ip.p. O6patHblie TpUroHOMETpUUYECKHE QYHKIUU: apKCUHYC, apKKOCHUHYC, apKTaHI€HC.
IIpuMeHeHHEe UX IPHU PEUICHUU YPaBHEHUI

N (NN NN

11. p.p. Penienne TpuroHoMeTpUYECKUX ypaBHEHUN U I0KA3aT€IBCTBO TOXIeCTB. KOHTponbHas
paborta

CamocrosTenbHast paboTa 00yyaronierocs: NoJAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, peLICHHE
3aJJaHUM, MOATOTOBKA K K.p.

11

Paznen 8. BekTopbl M KOOPAHHATHI

18/0,5

Tempbl

Conepxxanue yuyeOHOro MaTepuaia

1. Bextop u BekTOpHBIE BeaurHbI. ClI0)KEHHE BEKTOPOB U X CBOMCTBA. Y MHOKEHUE BEKTOPOB
Ha 4ncio U cBoMcTBa. CKaJIpHOE YMHOXKEHHE BEKTOPOB

2. KomnmHeapHOCTh M KOMIUTAHAPHOCTH BEKTOPOB. PaziioxeHne BEKTopa Mo JByM
HEKOJUIMHEAPHBIM U TPEM HEKOMILIaHAPHBIM BEKTOPaM

3. TIpsmMoyroipHBIE KOOPIMHATHI HA TNIOCKOCTH U B MTPOCTpaHCTBe. KOOpIMHATEI BEKTOPOB.
JenictBus Hax BEKTOpaMy. BelunciaeHue JIMHHEBL BEKTOpa U YIVIa MEKY HUMU

4. ypaBHCHI/ISI JIMHUH Ha IIJIOCKOCTH. ypaBHCHI/IH pr[MOfI JIMHHUH

5. HccnenoBanue B3aMMHOTO pacloiOKeHUs ABYX NpAMbIX. CHCTEMBI IBYX JTMHEHHBIX
YpaBHEHHH C IByMsl IEpEeMEHHBIMH C TOMOIIBIO onpenenutenei |l mopsiika

6. Ip.p. Cuctemsl 3-X JIMHEHHBIX YPaBHEHUH C TPeMsi IEPEMEHHBIMH C TIOMOIIBIO OMPeIeTUTeNeH

N N (N DN
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Il nopsinka

7. Ip.p. CocraBieHue ypaBHEHUH NPSAMBIX U HAXOXKIACHUS YIJIa MEKIY IPSIMbIMU 2
CamocrodTenbHas paboTa 00y4aroLIerocs: MoAroToBkKa K onpocy, padbora ¢ KOHCIEKTOM, pelleHue 5
3aJJaHUi, MOATOTOBKA K K.p.
Pa3nen 9. Hauaja matemaTtuuyeckoro anaju3a. Illpou3BoaHasi u eé npumMeHeHune 24/0,67 2
ConepxaHue yueOHOro MaTepuaja
1. CrmocoObl 3a1aHMsI ¥ CBOWCTBA YMCIIOBBIX MOCIIEIOBATEIBHOCTEH
2. O3zHaKoOMIIEHHE C TIOHSATHEM IPOU3BOIHON. M3yueHne u popMynupoBaHue ee MEXaHMYECKOTO U
reOMETPUUECKOro CMbIcia
3. IlpaBuna muddepeHnupoBanus, TaOIUIA TPOU3BOAHBIX JIEMEHTAPHBIX (YHKINN. Y paBHEHUE 5
KacaTeJlbHOU K rpaduKy QyHKIHI
4. JnddepennmpoBanue QyHKIUU 2
TemMui 5. Ip.p. [Ipu3Haku nocrostHCTBA, Bo3pacTaHus U yobiBaHus ¢pyHkuuu. Teopema Jlarpanxa. 5
Okcrpemymsl pyHknuu. MccnenoBanue GpyHKIUI Ha SKCTPEMyM
6. IlIp.p. HauGonpiiee u HauMeHbIee 3HaYeHNS (PYHKITMH HA TPOMEKYTKE 2
7. Hp.p. [Tpumepsl HCTIOIB30BAHKS TPOU3BOIHON ISl HAXOXKICHUS] HAWITYYIIETO PEIICHHS 2
8. Bropas npousBogHast pynkpn. BemmykinocTs. Toukn neperuda rpaduka GpyHKIHH 2
9. Mp.p. [IpoBeseHue ¢ OMOIILI0 NPOU3BOIHON Hcciae10BaHUs QYHKIMH, 3alaHHON (hopMyIIoi 2
CamocrosTenbHast paboTa 00yyaronierocs: NoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, peLIeHHE
3aJJaHUi, MOATOTOBKA K K.D. 8
Pa3znen 10. Hauana matemaTtu4yeckoro anajau3a. UHTerpasa u ero npuMeHeHue 15/0,42 2
Copepxanue yueOHOro Matepuana
1. TlepBooOpaznas. HeonpeneneHHbli HHTErpal U ero cBoiictBa. TabMu4HbIe HHTETPAJIBL. 5
WHTerpupoBanue
2. Ip.p. Tabnuunsle uHTErpassl. HTErpHpoBaHue 2
Tembl 3. Ompenenennslit uuterpai. Croiictpa. ['eomerpuueckuii cMpicia. Teopema HeroTona-JleiibHuma 2
4. Tlp.p. Boruncnenue miuomaau niaockux ¢uryp. [IpumeHenre nuTerpaia npu perieHuy 3aaau 2
5. Ip.p. Beuucnenue onpeseaeHHOro HHTErpaia 2
CamocrosTenpHas paboTa 00yJaroerocs: MoIroToBKa K Onpocy, paboTa ¢ KOHCIIEKTOM, pEeIIeHHe 5
3aJJaHUM, MOATOTOBKA K K.p.
Paznen 11. MHOrOrpaHHMKH U HX OBEPXHOCTH 12/0,33 2

Tembl | Conepxanne yue6HOro MaTepHaia
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1. Mmuororpannuku. [lpuzma. Buner npusmel, e€ a1emMenTs! U cBoiicTBa. [lapamnenenunen. Kyo6.

[Tnomaab MOBEPXHOCTU IPU3MBI !
2. Tlupamupa, e€ BUBI, DJIEMEHTHI M cBOMCTBA. [1110111a,1h TOBEPXHOCTH MHPAMUIBI 1
3. Cummerpuu B KyOe, B napajuiesienune/ie, B Ipu3Me U NUpamMmuie 2
4. TloctpoeHue MPOCTEHIINX ceYeHUH Ky0a, MPU3MBbI, TUPAMUIbI 2
5. IlpaBuiabHbIC MHOTOTPAHHUKH 2
CamocrosrenbHas paboTta oOyydaroierocs: paboTa ¢ KOHCIIEKTOM, peIlIeHHE 3aJaHHii, TIOJrOTOBKa K 4
K.p.
Pazjien 12. Tesia u NOBEPXHOCTH BpanieHusl 9/,025 2
Copepxkanue yueOHOro Matepuana
1. OsnakomieHue ¢ BUaMH Tel BpameHus. Lluinuap, sneMeHTsl, CBOMCTBa, pa3BEPTKA, CEUECHUS. 1
[1n01ma e NOBEPXHOCTH HUIMHAPA
T 2. Konyc, 31eMeHTbl, CBOMCTBA, pa3BEépPTKa, ceueHus. [11o11aap moBepXHOCTH KOHYCa 1
eMb 3. Ilap u cdepa, ux ceuennsi. KacarenpHast miockocth K chepe. [Tnomanp moBepxHocTr chepsl 2
4. Tlp.p. Pemenue 3amau 2
CamocrodrenbHas paboTa 00y4daroLerocs: NoJAroToBka K onpocy, padora ¢ KOHCIIEKTOM, peleHHe 3
3aJlaHuH, IOATOTOBKA K K.p.
Pa3znen 13. U3Mepennsi B reoMeTpuu 12/0,33 2
Copepxanue yueOHOro Matepuana
1. O06wém u ero uzmepenue. MurerpanpHas popmyia oobéMa 1
2. O0BEMBI IpOCTPaHCTBEHHBIX Tel. [Ipu3Ma 1 nuiauHIp 1
Temb 3. O06béMBI IpocTpaHCcTBEHHBIX Tel. [Tupamuaa u konyc. Ilap 2
4. Tlp.p. [lono6ue ten. OTHOLIEHHUE MIIONIAAEH MOBEPXHOCTENH U 00BEMOB MTOI0OHBIX TEN 2
5. Ilp.p. Pemenue 3aau Ha BRIYMCIIEHHE TUIONIA/IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ 2
CamocrodrenbHas paboTa 00y4JaroLierocs: NoJroToBka K onpocy, padoTa ¢ KOHCIIEKTOM, pelieHHe 4
3aJlaHuH, MOATOTOBKA K K.p.
Paznen 14. YpaBHeHusl 1 HEPABEHCTBA 9/0,25 2
Conepxanue yuyeOHOro Mmarepuaia
1. Mp.p. PaumonansHble 1 UppaloHaIbHbIE YPaBHEHUS, CHCTEMbBI YPAaBHEHUH U HEPAaBEHCTBA. 2
T OcHOBHBIC IPUEMBI UX PEIICHUS
eMb 2. Ip.p. Vcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN IpU pelIeHUH YPaBHEHUH U HEPaBEHCTB 2
3. Hp.p. [IpumeHeHre MaTeMaTHUYECKUX METOIOB JJIsl PEIICHUs COAEPIKATEIbHBIX 33/1a4 U3 5

pa3aNyYHbIX 00JacTel HayKU M MPAKTUKU
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CamocrosTenbHas padoTa 00y4aroIerocs: MoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, PeIICHUE
3aJaHui, HOATOTOBKA K K.p.

2 cemecTp -88 yacoB

Bcero

261/7,25

Paboueil mporpammoii mperyCMOTPEHO BBIMOJIHEHNE OTEIBHBIX BUIOB pa0dOT, CBA3aHHBIX ¢ OyAyliel mpodecCHoHaIbHON

NeATEIIbHOCTHIO, B (POpME MPaKTUIECKON MOJATOTOBKH B 00hEME 74 Jacos.
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7. MaTepuajibHO-TEXHHYECKOE U YU4eOHO-MeToIHYecKoe odecrnedeHue

7.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY M y4eOHO-
MeTOAMYeCKOMY 00eclie4eHHI0 YCJIOBHI peau3aluy NPOorpaMMbl JMCHUIIIMHBI

OcBoeHue mnporpaMmbl yuyeOHOW JUCHUIUIMHBI MaTemaTtuka TMpeAnoiaracT Haludue
y4eOHOro KabuHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CHeUUTh 00yUYarouMCsl CBOOOIHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U EPUO]T BHEYUECOHON AeATeIbHOCTH.

[Tomemienue KaOuHeTa JOJHKHO yIOBJIETBOPATH TpeOOoBaHUSIM CanuTapHo-
anueMuo-orudeckux mnpabmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIIEHO
TUTIOBBIM ~ O0OOpYJOBaHHWEM, YyKa3aHHBIM B HACTOSIIUX TpPEOOBAHHUAX, B TOM YHCIE
CHEUAIM3UPOBAaHHON yueOHOW MeOenpl0 W CpeacTBaMu OOyuYeHHUs, JOCTAaTOYHBIMU st
BEHITIONTHEHHUS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B kabuHere MOMKHO OBITH MYJIBTUMEIUWHOE OOOpPYJOBAaHUE, IOCPEACTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MpoIlecca MOTYT MPOCMATpUBATh BU3YaIbHYIO WH(OPMALIUIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3ECHTALIUU, BUIEOMATEPHAIIbI, HHBIE TOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO U MaTepUaIbHO-TEXHUUYECKOTO O0ECIEUeHHUs MPOrpamMMbl
y4eOHOM JUCIUIUIMHBI MaTteMaTuka

* MHOTO()YHKIMOHAIBHBIH KOMIUIEKC IPENoJaBaTes;

¢ HarjsiaHBbIC ocoOus (KOMHJ’IGKTH y‘le6HLIX Ta6J'II/II_[, IJIaKaTOB, IMOPTPCTOB BBIAAIOIIUXCA
YUCHBIX-MAaTCMAaTUKOB U ,Z[p.);

*  MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* HKpPaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT T€XHHYECKOMH AOKYMCHTAallUU, B TOM YHUCIIC IACTIOpTa Ha CPEACTBA O6y‘IeHI/I$I,
HHCTPYKIHUU 110 UX UCITOJB30BAHUIO U TCXHUKE 6C3OHaCHOCTI/I;

* OuOnMOTEYHBIN QOHS.

B OubGnuoteunsiii Gona BXxoaar yueOHHKH, ydeOHO-meToauueckue KoMIiuiekTsl (YMK),
o0OecrieunBaroIie OCBOCHHE Y4e€OHOW IUCHUIUIMHBI MareMaTuka, PEKOMEHJOBaHHbIE WU
JIOMYIIEHHbIE Ul WCIOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSAX,
peanu3yomux 00pa3oBaTeNbHYI0 MPOrpaMMy CpelHero obmero oOpa3oBaHUS B Hpezenax
ocsoenust [IIICC3CTIO Ha 6a3e 0OCHOBHOTO 00111€T0 00pa30BaHUS.

bubnuoteunsiit GoHT MOKET OBITH JOMOITHEH PHIIMKIONESAUSIMH, CIIPABOYHUKAMU, HAYYHOMH,
Hay4HO-TIOMYJIIPHOM U IPYToil INTepaTypol 0 MAaTEMATHKE.
B mpouiecce ocBoeHHS MporpaMMbl y4eOHOW AMCHMILIUHBI MaTteMaTuka CTYIEHTHI JTOJKHBI

HOJYYUTh BO3MOXHOCTH JOCTYNA K D3JEKTPOHHBIM Yy4YeOHbIM MaTephallaM [0 MaTeMaTHKe,
UMEIOIMMCST B CBOOOJHOM JI0CTyNe B ceTu MHTepHeT (3/IeKTPOHHBIM KHHUIaM, MPAaKTUKyMaM,
TectaM, Marepuanam EI'D u np.).
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7.2. UndopmanuonHoe obecnevyeHue 00yueHust

OcHoBHagl JIUTEPATYpPA

AJiredpa W HayaJla MaTeMaTH4YeCKOro aHaju3a. ba3oBeiii u yrimyonennbiii ypopau. 10 - 11
kiaccsl : yuebnuk / 1. A. Anumos, FO. M. Konsirus [u ap.]. 5-e uzn. — Mocksa : [Ipocsenienue,
2018. —463 c. —250 sxk3.

AJiredpa W HayaJla MaTeMaTHYeCKOro aHaju3a. ba3oBeiii u yrimyonennbiii ypopau. 10 - 11
kiaccsl : yuebnuk / 111, A. Anmumos [u 1p.]. — 9 - e u3a. — Mocksa : [Ipocsemenue, 2021. - 463 c.
: L. — 250 3K3.

I'eomeTpus. ba3oselii u yrimyonennsiii ypoBan. 10-11 kimaccsr : yueonuk / JI.C. AtanacsH, B.D.
byry3os, C.b. Kagomnes u ap.- 8-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkose). — 50 3k3.

HManasan A. A. Maremaruka : yueOnuk i CIIO / A. A. lanasH. - 3-e uzn. — Mocksa : @opym
: HUL UTH®PA-M, 2021. - 544 c. — (Cpennee npodeccuonanboe obpazopanue). — URL:
http://znanium.com — Peskum mocTyma: mo momucKe.

BammvakoB M. U. Marematuka : yueonuk ais CI1IO / M. U. bammakoB. — Mocksa : KnoPyc,
2022. — 394 ¢c. — URL : https: // www.book.ru. — Pexxum gocTyma: mo moamucke.

JlonmoJaHUTEIbLHAS JUTEPATYPA

HManasan A. A. COOpHHK 33/7a4d TI0 MaTeMaTHKe : yuyeOHoe nocooue /A. A. JlanasH , 3-¢ u3m. —
Mocksa : ®opym, MHOPA - M, 2021. - 352 c.: - (Ilpodeccuonanbroe obpazoanue). - URL:
https://znanium.com. — Pesxum focTyma: 1o moAmucKe.

Hanasin A. A. I'eomerTpuyeckre MOCTPOCHUsSI HAa IJIOCKOCTH M B TPOCTPAHCTBE: 3aMaudl U
pemienus : ydeOHoe mocodue / A. A. Jlamasa. — 2-e¢ m3a. - Mocksa : ®OPYM : UTHOPA-M,
2020. - 464 c. : un. - (IlpodeccuonansHoe obpasosanue). - URL: https://znanium.com. — Pexxim
JIOCTYTIA: TIO TIO/IIHCKE.

bammakos M.U. Marematuka. Ilpaktukym : ydeOHo-mpakThyeckoe mocobue / M.U.
bammakos, C.b. DutnHa. — Mocksa : KaoPyc, 2021. — 294 ¢. — URL : https: // www.book.ru.
— Pexum noctymna: mo noJamnucke.

Kykosa I'. C. Maremartuka Ha 100 6amnos : yuebHoe nocooue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢. — URL : http: // znanium.com. — Pexxum gocryma:
IO TTOJIITHCKE.

Boromonos H. B. ['eomerpus : yueOnoe nocodue ans CIIO / H. B. boromonoB. — Mockaa :
UznarensctBo FOpaiit, 2022. — 108 c.— (Ilpodeccuonansuoe obpazoBanue). — URL:
https://urait.ru.— Pexxum gocTyna: 1mo mojamucke.

BoromoJioB H. B. Anre6pa u Hauana aHanuza : yueOHoe nocodue ans CITO / H. B. boromornos.
— Mockasa : U3marensctBo FOpaiit, 2022. — 240 c. — (Ilpodeccuonansnoe o6pa3zoBanue). —
URL: https://urait.ru.— Pexxum nocrtymna: mo mommcke.
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8. XapakTrepucTuka OCHOBHBIX BH/I0B YUeOHOM 1eSITeIbHOCTH, KOHTPOJIb H

OLICHKA PE3yJbTaToB y‘lEﬁHOﬁ ANCIHHUIIJINHBI.

KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHHS yUe€OHOM TUCIUIIMHBI OCYIIECTBISIETCS
IIpernoaaBaTeieM B IIPOLECCE MPOBEICHUS IPAKTUYECKUX 3aHATUHN, TECTUPOBAHUS, a TAKKE
BBITOJIHEHHS 00YYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHHH U IIPOMEXYTOYHOM aTTecTalueil.
MeTobl KOHTPOJIS HallpaBJIeHb! Ha IPOBEPKY O0YUaArOIIUXCS:
v/ — BBITIOJIHATH YCIIOBHSI 3/[aHUsI HA TBOPYECKOM YPOBHE C MPEICTaBIEHHEM COOCTBEHHOM

MMO3HUIINH;

v/ — Jlenath OCO3HAHHBINM BHIOOP CIIOCOOOB JICHCTBHIA M3 paHEe U3BECTHBIX;

v —OCYIIECTBIIATH KOPPEKIIHIO (MCIIPABJICHKE) CIEIAaHHBIX ONIMOOK HAa HOBOM YPOBHE
npeJyiaraeMbIX 3aaHuii;

v - pa6OTaTb B I'pYHIIC U IIPEACTABIIATE KaK CBOIO, TaK W IMO3HUIUIO I'PYIIIbL

D®opMBbI U METOBI

Coaep:xanue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B AeATEJIbHOCTH KOHTPOJISA M OLlCHKH
o0yyaromuxcs pe3yJbTaToB
(Ha ypoBHe yueOHBbIX el cTBHIi) 00y4eHus
O3HaKOMJIEHHE € POJIbI0 MATEMAaTUKH B HAyKe,
TEXHHUKE, SKOHOMHKE, UH(POPMALIMOHHBIX TEXHOJIOTUAX
Beenenue U IIPAKTUYECKOU NEATEIbHOCTH.
O3HakOMJIEHHE € LEJISAMHU U 3aJja4aMi U3y4YEeHHUS
MaTeMaTHKU Ipu ocBoeHuu cnennanpHocren CI10
Auredpa
Brimonnenue apudmernyeckux aeicTBUi Hal 1. Wnrepnperarys
YHUCJIaMH, COYETast yCTHbIE M MMCbMEHHBIE IIPUEMBL. pe3ynbTaToB
Haxosxnenne npuOamKeHHbIX 3HAUCHUH BETMYUH U Ha0roNeHH i 3a
MOTPEITHOCTEN BBIYUCIEHUH (a0COMIOTHOM 1 ACATCIBHOCTRIO
OTHOCHUTEJIBHOM ); CPAaBHEHHE YMCIIOBBIX o0yuaiowerocs i
PasBuTHe NOHATHA BBIPa)KCHU. rponecee OCBOCHIA
00pazoBaTeIbHOM
0 4ucJie Haxoxnenue omm0ok B mpeodpazoBaHUsIX U HpOTPAMMEL
BBIUHCIICHUSIX (OTHOCUTCS KO BCEM IIYHKTaM
POrpaMMbI) 2. CraproBas
O3HakoMIICHHE C TIOHATHEM KOpHA N-¥ cTeneHu, IHUarHoCTUKa
CBOMCTBAaMHM paJUKaJIOB U IIPaBUIaMHU CPaBHEHUS HOJTOTOBKU
KOpHEH. 00y4aromuxcst o
DopMyIMpPOBAHKE OIIPEAECIICHUS KOPHS U CBOWCTB HMIKOIEHOMY KypcCy
MAaTEMATHUKH,

Kopuu, crenenu,
Jorapu(pmsi

KOpHEH. BeI4nclieHne 1 cpaBHEHNE KOPHEH,
BBITIOJTHEHUE NPUKUKN 3HAYEHUS KOPHS.
[IpeoOpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJIEpIKaIMX PATUKAIIBL.

Brinonnenue pacueroB no Gopmyiam, coJepKalium
panuKaibl, OCYIIECTBIISA HEOOXOAUMBIE MTOJICTAHOBKU
1 IpeoOpazoBaHusl.

Onpenenenne paBHOCUIBHOCTU BBIPAXKEHUH C
panukanamu. Pemenne uppalMOHaIbHbBIX YPABHEHUM.
O3HaKOMJIEHHE C IOHATHUEM CTEIIEHHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIEM.

BBIABJICHUC MOTHBAIIHN
K H3Y4YCHHIO HOBOI'O
MaTtcepuaa.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOT'O u
MHCBMEHHOTO OIPOCa;

- IPaKTUYECKHX paboT;

- KOHTPOJIBHBIX PadoT
o TeMaM pa3/eiioB
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HaxoxieHne 3Ha4eHMi CTEIIEHU, UCTIONb3Ys IIPU
HE00X0IUMOCTH HHCTPYMEHTAJIbHBIE CPENICTRA.
3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTEIIEHU C
IpOoOHBIM TIOKa3aTesIeM U Ha000POT.

DopmyJIMpOBaHUE CBOWCTB CTENEHEN. Boiunciienne
CTENEHEH C pallMOHAJIbHBIM MIOKA3aTeNIeEM, BBIIIOJIHEHHUE
IIPUKHJIKU 3HAYCHUS CTEIICHU, CPABHEHUE CTEIICHEH.
[Ipeobpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAKECHUIH,
COJIEpIKAILMX CTENIEHU, IPUMEHSS CBOMCTBA. Pelenue
IMOKA3aTEeJIbHBIX YPaBHEHUH.

O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEHEeN
IIPU BBIYMCIIEHUH CPEAHUX, JEJICHUHN OTPE3Ka B
«30JI0TOM CeYeHUW». Perenne npukiaaubIx 3a1a4 Ha
CJIOKHBIE MPOLEHTHI

Brimonnenune npeobpa3zoBaHuii BEIPAKCHHH,
pUMEHEHHE (DOPMYIT, CBS3aHHBIX CO CBOMCTBAMU

JUCITUTLTAHBL;
- TOMaITHe# padoTHI;

- CaMOCTOSITENTLHOU
paloThL

4. Py6exusrit
KOHTPOJIb 0 TeMaMm
«KopHnn, CTCTICHH,
JoTapupMBbI»,
«KomOuHaTopuKa,
DJIeMEHTHI TEOpUU
BEPOATHOCTEM,
DyHKIUNY,
«IIpousBoHBIC u
HAHTETPAIBI».

5. UroroBas
arTectanus B Gopme
dK3aMeHa

IIpeoOpazoBanue CTereHel u JorapuMoB.
ajaredpanyeckmx Onpenenenue 001aCTH JOITYCTUMBIX 3HAUYCHUN
BbIPa:KeHU Jorapu(pMHUECKOro BblpaxkeHus. Pemenue
Jorapu(MUUECKUX YpaBHEHUI
OcHOBBI TPUTOHOMETPHH
N3y4yenne painaHHOTO METO/A U3MEPEHUS YIJIOB 1. Wurepriperanmst
BpALEHUS U UX CBA3M C IPALyCHON MEPOU. pe3yIbTaToB
N3o06paxkeHue yrioB BpallleHUs Ha OKPY>KHOCTH, HaOTIONICHH 3a
COOTHECEHHUE BEJIMYMHBI YIJIa C €10 PACIIOI0KEHHEM. ACATCIBLHOCTBIO
DopMyIUpOBaHUE ONPENEICHUI TPUTOHOMETPUUECKHUX obyuaiowerocs i
OcCHOBHBIE IOHATHSA (GyHKIUH 1715 YIJI0B TOBOPOTA M OCTPBIX YTJIOB rponecee OCBOCHIA
O6pa3OBaT€HBHOI/I
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSCHEHHE UX HPOPAMMBL.
B3alMOCBSI3U
OcHoBHBIE IIpMeHEeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX 2. CraproBast
TpHFOHOMeTpI/l‘{eCKI/le TOXIOCCTB IJId BBIYUCIICHUA 3HAYCHUN IUArHoCTHKA
TOKAECTBA TPUTOHOMETPHUECKUX (DYHKIMHA MO OJTHON M3 HUX IOJJTOTOBKU
N3yuyenne oCHOBHBIX (pOPMYIT TPUTOHOMETPHUH: 00yJaroIMXCst 1o
(bopMyJIBI CIIOKEHMSI, YIBOCHUS, IPEOOPa30OBaAHMS IIKOJIbHOMY Kypcy
CYMMBI TPHTOHOMETPHUYCCKUX (YHKIINI B MaTeMaThKy,
IIPOU3BEICHUE U IPOU3BEACHUS B CyMMY U BRIABJICHHC MOTHBAIHH
K M3YyYEHHIO HOBOIO
MIPUMEHEHUE ITPU BHIYUCIICHUH 3HAUYEHUS vaTepuana.
IIpeodpa3oBanus TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOILIECHHUS €rO.
npocreimux O3HaKOMJ'I?HI/IC CO CBOICTBaMHM CUMMETPHH TOYEK Ha 3. Texymmii KOHTPOIH
TPUTOHOMETPHYECKHUX | EIUHUYHON B opMe:
BbIPasKeHU i OKpPY’KHOCTHU M IPUMEHEHHE UX JIJIs BBIBOJA POPMYII - YCTHOTO u
IIPUBEICHHUS TIICHMEHHOTO OIPOCa;
Pemenue no ¢popmynam U TPUTOHOMETPHUUECKOMY - IPAKTHYECKUX padoT;
Kpyry IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN. | - KOHTPOJIBHBIX patort
[TpumeHeHne 00X METOIOB PEIICHHS ypaBHEHHUN o TeMaM  pasienos
(npuBeIEeHKE K TMHERHOMY, KBaJIPATHOMY, METO] AMCLIHILTHHEL,
IIpocreitmmne PA3ITOKEHHS Ha MHOYKHTEIIH, 3aMEHBI TIEPEMEHHOM) rpH | 710 HHEH P aborst; .
TPUTOHOMETPUYECKHEe | PEHICHUH TPUTOHOMETPUUECKUX YPABHEHHM. ) AGOTLL CAMOCTOATEIRHOM
YPABHeHHSA U YMeHue oTMedath Ha Kpyre peieHus MpoCcTeHImx P '
Hepasencmea TPUTOHOMETPUUECKHUX HEPABEHCTB
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O3HaKOMJIEHHE C IOHATHEM OOPaTHBIX
TPUTOHOMETPUYECKUX (DYHKIIUH.

N3yueHune onpeneseHnii apkCHHyca, apKKOCUHYCa,
apKTaHT'€HCa

4. PyOexHbrit
KOHTPOJIb [0 TeMaMm
«KopHu, CTETEHH,
JorapuQmen»,
«Kombunatopuka,
DJIEMEHTHI TEOPHH
BEPOATHOCTEM,
DyHKIIUWY,
«ITpouzBoiHbIE u
HUHTETPAIBI».

Apkcunyc, qrcia, GopMyIHMPOBAHUE UX, H300paKeHUE Ha 5. Mtorogas
APKKOCHHYC, €IMHUYHON OKPYKHOCTHU, IPUMEHEHUE MPU PEIICHUN artectarus B hopme
APKTAHI€HC YK CJIa ypaBHEHUN JK3aMeHa
®YHKIUHU, UX CBOMCTBA U TPAOUKH
O3HakOMIICHHE C IOHSATHEM ITepeMEeHHOH, mpuMepamu | 1. Wurepniperarms
3aBUCUMOCTEN MEXAY IIEPEMEHHBIMM. pe3ynbTaToB
O3HakOMJICHHUE C MIOHATHEM Ipaduka, onpeaeieHrue HaOTIOICHH 3a
HPUHAICKHOCTH TOYKU rpaduKy QyHKIMH. ACATCIBHOCTBIO
Omnpenenenue o Gpopmyse NpocTeneii 3aBUCUMOCTH, obyuatowerocs B
DYyHKIHH. BUa ee rpaduka. Beipaxkenue mo Gpopmyie oxHON rponecee OCBOCHIA
& o0Opa3oBaTeIbHOMH
IlonsTue o MIEPEeMEHHO uepe3 JApyrue. HIPOrPAMMEL
HeNnpepbIBHOCTH O3HakoMIICHHE C onpeesieHneM (yHKIINH,
pynknuu dbopmynupoBanue ero. Haxoxnenue odnactu 2. CraproBas
ONpCacCICHUA U o0JIacTH 3HAYEHUH q)YHKHI/II/I OUarHOCTUKA
O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX IOIrOTOBKU
3aBHCHMOCTEH B peasIbHbIX MIPOLIECCAX U3 CMEXKHBIX 00y4arommxcst 1o
JUCHUIIINH. MKOJIEHOMY Kypcy
MaTeMaTHKH;

CBoiicTBa QyHKIUM.
I'padpuyeckas
HHTepHpeTanus.
Ipumepsl
(yHKIHOHAIBHBIX
3aBHCHMOCTEH B
peanbHbIX

npoueccax M sBJIeHUsX

O3HakOMJIEHHE C JOKa3aTeIbHBIMU PaCcCyX ACHUIMU
HEKOTOPBIX CBOMCTB JIMHEMHOW U KBaAPATUYHON
GbyHKIHHA, TPOBEJICHUE UCCIICIOBAHNS IMHEWHOH,
KyCOYHO-JIMHEHHOM, ApOOHO-THHEHHOHN 1
KBaJIpaTUYHOMN (YHKIMH, TOCTPOCHUE UX IPaPUKOB.
IToctpoeHue u uteHre rpapuKoB QyHKIHIA.
Uccnenoanue GpyHKIMH.
CocraBieHue BU10B PYHKIUII 110 TaHHOMY YCJIOBHIO,
peuieHue 3a1a4 Ha SKCTPEMYM.

BrinonHenue npeobpazoanuii rpadguka QyHKIMH

Wzyuenue nousmus oopamnou ¢hynkyuu, onpeaeneHme

BBIABJICHUC MOTHBAIlHU
K HU3Y4YCHHUIO HOBOIO
MaTtcepuaa.

3. Tekyuuii KOHTPOJIb
B (hopme:

- YCTHOTO 17§
MHCBMEHHOTO OIIPOCa;

- IPAaKTHYIECKUX padoT;

- KOHTPOJBHBIX PadoT
0 TeMaM pa3JeloB

BUJIA ¥ nOCMpoerue 2pagurka 06pamuou QynKyuu, AUCHHILTHHEL, .
Haxoxcoenue ee obacmu onpeoeneHus u ooaacmu ~ IOMALLIHCH paboTeL, -
. . o - CaMOCTOSITEITBHON
3nayenui. IlpuMeHenue cBOMCTB QyHKIMN IpU paBoTsI
WCCIIETOBAaHUH YPAaBHEHUN U PELICHUH 3a/1a4 Ha '
IKCTPEMYM. 4. PyOexxHbIit
OopartHbie QyHKUMHU O3HaKOMJICHHE C IOHITHEM CIOKHOU (QYHKLIUHU KOHTPOJNb M0 TeMam
CrenenHnble, NoKa3a- Brruncnenue 3HaueHUi GyHKINH O 3HAUECHUIO «KopHhu, CTEIEHH,
TeJbHbIE, apryMeHra. Jorapu@men,
Jorapupmuyeckue u OmnpeneneHue MoyI0KEHUS TOUKU Ha Tpaduke 1o ee «Kombunaropuka,
TPUTOHOMETPUYECKHEe | KOOpAWHATaM M HA00O0POT. OnemMeHThI Teopun
(pyHkuuu. Hcnonb3oBanue cBOMCTB (DyHKIUI /U1 CpaBHEHUS BEPOATHOCTEH,
Oo6parHbie 3HAYEHUH CTENEHel 1 TorapuhmMoB. PyHKLMI,
«IIponsBoaHeie U
Tpuronomerpuueckue | IloctpoeHue rpagukoB CTETIEHHBIX U JOrapHUPpMUIECKUX HTerDATED
byHkuun byHKIMi P '
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Perienue nokazaTenbHBIX U JTOTapHPMHUUECKIX
YPAaBHEHHMM U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.
O3HaKOMJIEHHE C IOHSTUEM HENPEPHIBHON

5. Urorosas
arTecranus B Qopme

HepUOANIECKON GyHKIMHU, (POPMYIHPOBAHHE CBOMCTB SK3aMeHa
CUHYCa ¥ KOCHHYCA, IIOCTPOCHHE UX TPaAPHUKOB.
O3HaKOMJICHHE C TOHSITHEM TAPMOHHYECKUX KOJIeOaHH
Y IpUMEepaMH rapMOHUYECKUX KoeOaHui st
OIMCaHUs MPOLECCOB B (pU3UKE U APYTUX 00JIACTIX
3HAHUA.
O3HaKOMJICHHE C TOHSTUEM Pa3pPbIBHOM NMEPUOIUIECKON
¢byHKIMH, GOPMYIHPOBAHUE CBOMCTB TaHTEHCA U
KOTaHT'€HCa, OCTPOEHUE UX IpadrKOB.
[TpumeHeHne CBOWCTB (PYHKLUH ISl CPABHEHUS
3HaYEHUH TPUTOHOMETPUUECKUX (HYHKUUHN, pelIeHUs
TPUTOHOMETPUYCCKHUX YPaBHCHUH.
Ilocmpoenue epaguxos obpammwvix
MPpUSOHOMEMPUYECKUX QYHKYUL U OnpedeieHue no
epaghuxam ux ceoucma.
Brinonnenue npeoOpa3oBanus rpagukoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
O3HaKOMIICHHE C TIOHSITHEM YHCIOBOU 1. WnaTepniperanus
MOCJIEI0BATENBLHOCTH, CIIOCO0AMU €€ 3aJaHusl, pEe3yIpTaToOB
BBIYHCIICHUSIMH €€ YJICHOB. HabJto/IeHHi 3a
O3Hnakomaenue ¢ nousimuem npeoena ACATCIBLHOCTBIO
nOC1e008amenbHOCU. o0yuaromerocs i
nporecce OCBOECHUSI
O3HaKOMJICHHE C BBIUYUCIICHUEM CyMMbI 0ECKOHEUHOTO .
oOpa3oBaTeIbHOMN
YHCIIOBOTO psifia Ha IPUMEPE BBIYUCICHUS CyMMBbI IPOTPAMMEL
0eCKOHEYHO yObIBaIOIIe reoMeTprUIeCcKon
Hporpeccumu. 2. CraproBas
Pemenue 3amau Ha mpumeHeHue GOPMYJITbI CYMMBbI JIMAarHOCTHKA
IlocsienoBaTEILHOCTH | OSCKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUU | TIOATOTOBKU
O3HaKOMJICHHE C TIOHSTHEM TIPOU3BOTHOM. 00yyaroIuxcst 1o
N3zydenue u GopMyIHpOBaHUE €€ MEXaHUUECKOTO U HMIKOIEHOMY Kypcy
MAaTCMAaTUKH,

IIpousBoanas u ee
NpPUMEHEeHHe

T€OMETPHYECKOTO CMBICIIA, U3yUEHHE aIrOpUTMa
BBIUUCIICHUS TPOU3BOAHOM Ha MPUMeEpE BHIYMCICHUS
MIHOBEHHOH CKOPOCTH U YTJIOBOTO KO3 dUIIUEHTA
KacaTeJIbHOU.

CocrapneHnue ypaBHEHUs KacaTeJIbHOW B 00IIIEM BHJIE.
YcBoenue npasui auddepeHupoBaHys, TaOIUIIbI
MIPOU3BOIHBIX JIEMEHTAPHBIX (PYHKIUI, TPUMEHEHNE
s nuddeperumpoBanust GpyHKIUHI, cOCTaBIEHUS
YpPaBHEHUS KacaTeIbHOM.

W3ydenue TeopeM o CBA3M CBOMCTB (DYyHKIMU U
MIPOU3BOIHOM, (POPMYITHPOBKA HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBAHUS
dbyHKIMH, 3aaHHON (POpPMYIIOH.

VYcraHoBiieHHE CBSA3HM CBOMCTB (DYHKIIMU U
MIPOM3BOTHOM 110 UX rpaduKam.

[TpumMeHeHne TPOU3BOIHOMN /IS peIIeHus 3a/1a4 Ha
HaXOXXJCHHE HAanOOJIBIIEr0, HANMEHBIIIETO 3HAUCHHS U
Ha HaXxO0XJIEHUE IKCTPEMyMa

BBISIBJICHHE MOTHBAILIUU
K H3Yy4EeHHUI0O HOBOTO
Marepuaia.

3. Tekymmii KOHTPOIb
B (hopme:

- YCTHOT'O "
MHCBMEHHOTO OIPOCa;

- TIPaKTUYECKHX paboT;

- KOHTPOJIBHBIX PadoT
o TeMaM pa3/eiioB
JUCIUILTAHBL;

- IOMaIHe# padoThl;

- CaMOCTOSITEITBHOM
paloThL

4. PyOexHbIit
KOHTPOJIb TIO0 TeMaMm
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O3HakoMIJICHHUE C IOHATUEM UHTETpalia U
epBOOOPaA3HOM.

W3ydenue npaBuiia BHIYUCICHUS TIEPBOOOPA3HON U
teopembl HproToHa—JIeiiOHMIIA.

Pemenwue 3a1a4 Ha CBSI3b IEPBOOOPA3HOI U ee
MIPOU3BOJIHOM, BEIUHCIICHUE [1EPBOOOPA3HOMN AJIs
TaHHOU (DYHKITUH.

«KopHn,
JorapupMBbD»,
«KomOuHaTopuKa,
DJIeMEHTHI TEOpUU
BEPOATHOCTEM,
DyHKIUNY,
«IIpousBoHBIC u
WHTETPAITBI».

CTCIICHH,

5. Utorosasa

IlepBooOpa3nas Pewrenue 3a1au Ha npUMEHEHUE UHTErpasa s arrectanus B Gopme
U MHTErpaJ BBIUUCIICHUS (PU3MUECKUX BEIWYHH U IUIONIAIeH JK3aMeHa
YPABHEHHWSA U HEPABEHCTBA
YpaBHeHus 4 cucteMbl | O3HaKOMIIEHHE C MPOCTEHIIUMH CBEIEHUSMH O KOPHAX | 1. Wurepnperarus
YPaBHEeHU anreOpanvecKux ypaBHCHUM, TOHATUSMHU HCCIICAOBAHMS | PE3yIbTaTOB
HepaBencrBa u YpPaBHEHUU U CUCTEM YPABHEHUH. HabIoICHMIT 32
CHCTeMbl HEPABEHCTB ¢ | 3ydeHne TEOpHMH PaBHOCHUIIBHOCTH ypaBHeHHM u ee | ACATCIBHOCTBIO
JABYMsI IepeMeHHBIMU | IPUMEHEHUS. [ToBTOpeHue 3aIucu pelieHus obyuatomerocs B
CTaHJIApPTHBIX ypaBHEHUH, MPHEMOB NpeoOpazoBaHus fipouecee OCBOCHHA
. o0Opa3oBaTenbHON
ypaBHEHHUI JU14 CBE/ICHHS K CTAHJAPTHOMY YPABHEHHUIO. | 1oy
Pemenne paloHalIbHbIX, UPPALMOHATBHBIX,
IIOKA3aTeIbHBIX M TPUTOHOMETPUYECKMX YPAaBHEHUH W | o CraproBas
CUCTCM. JIMarHOCTHKA
Hcnonb3oBanue cBOWCTB M TpaduKOB (PYHKIHUH I | moaroroBKH
peuieHuss ypaBHeHHU. 110BTOpEeHHE OCHOBHBIX NPUEMOB | OOYYAIOIIMXCS (]
pEIICHUSA CUCTEM. IIKOJILHOMY Kypcy
Pemienue ypaBHeHMH C NPUMEHEHHEM BCEX IPUEMOB | MaTEMaTHKH,

(pa3noxeHUss Ha  MHOXWTENM, BBEIEHHUS  HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKH, I'payuuecKoro MeTo/a).
Pemenne cucrtem  ypaBHEHMH € NPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

O3HakomJieHME ¢ OOIMMHM  BONPOCAMH  PELICHHUs
HEpaBEHCTB U MCIIOJIb30BaHUE CBOWCTB M TIpadHKOB
(GyHKIUH Npy pellieHuN HEPaBEHCTB.
PemieHne HepaBeHCTB UM CHCTEM
IIPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.
IIpuMeHeHHEe MaTeMaTUYeCKUX METONOB Ul PEILICHUS
COJIep KaTEeNbHBIX 33/1a4 U3 Pa3IMYHbIX Oo0JlacTel HayKu
U TOpakTuku. VHTEepnpeTupoBaHHE pPE3yJbTATOB C
Y4ETOM peabHBIX OTPaHUYEHUN

HEPAaBCHCTB C

BBISIBJICHHE MOTHBAIMU
K H3YyYCHHIO HOBOTO
MarepHaa.

3. Texymmii KOHTPOIH
B (hopme:

- YCTHOTO "
MMCBMEHHOTO OIpOCa;

- IPAaKTHYIECKUX padoT;

- KOHTPOJIBHBIX PaboT
0 TeMaM pa3JeioB
JUCLUIUINHB;

- ToMaIrHei paboTsl;

- CaMOCTOSTENIBHON
paboTBL

4. Py6exubiit
KOHTPOJIb IO TeMaM
«KopHn, CTETEHH,
JorapugmeI,
«KomOuHnaTopuka,
OneMEHTHI TEOpUHU
BEPOATHOCTEM,
DyHKIUNY,
«IIpousBojHBIE u
UHTETPAJIBI».

5. Utorosas
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arTectanus B Qopme

9K3aMeHa
SJIEMEHTBI KOMBUHATOPUKH, TEOPUN
BEPOATHOCTEUN U CTATUCTHUKHN
N3ydenne npaBmiia KOMOMHATOPUKY U IPUMEHEHUE 1. Hurepnperarius
MIPH pelIeHUH KOMOMHATOPHBIX 3a]1a4. pe3yJIbTaTOB
PelrieHie KOMOHHATOPHBIX 33184 METOIOM TepeGopa i | Hab/moienuii 3a
0 ITPaBHJIy YMHOKEHHS. ﬂg’[Tem’HOCTBw
O3HakoMJICHUE C IOHATUSIMU KOMOMHATOPUKH: ODYHAIOIIErocA B
npoiecce OCBOCHUSI
pa3MelIeHUsIMH, COUYETaHUSIMU, [IEPECTAHOBKaAMH U N
o0Opa3oBaTeIbHOMN
dbopMysIaMu 1J1s UX BBIYHCIICHUSI. HPOTPaMMBL.
OObsacHeHre U MpuMeHeHue GOopMyJI 7Sl BEIYUCICHUS
pasMEIICHNN, 2. CraproBas
MEPECTaHOBOK M COUYETAHUH MPHU PELICHUH 33/1a4. JIMArHOCTHKA
OcHOBHbBIE TIOHATHUS Osznakomyenne ¢ omaoMoM HproTOHA 1 MOJITOTOBKA
Kom0nnaropuku TpeyroapHukoM Ilackans. 00yyYaronuxcs 1o
Pemrenne nmpakTuyeckux 3a1ad ¢ UCIOJIb30BaHUEM IIKOJEHOMY KypcCy
MAaTCMAaTHKH,

MOHATHH U IPAaBHJI KOMOMHATOPUKH

DJIeMeHThI TeOpuH

W3ydeHune KI1IaCCHYECKOI0 ONPEIEIIEHUS] BEPOSITHOCTH,
CBOWCTB BEpOSITHOCTHU, TEOPEMBI O CYMMeE
BEPOSITHOCTEM.

BBISIBJICHHE MOTHBALUU
K M3Y4YCHHUIO HOBOTO
Marepuana.

BepositHoCTEH PaccmoTpenue npuMepoB BEIYUCICHUS Bepo;leOCTeﬁ. 3. Texymmii KOHTPOJH
Pemenue 3a1a4y Ha BBIYUCIIEHUE BEPOSITHOCTEN B hopMme:
cOOBITHI - YCTHOTO u
HHCEMEHHOTO OIIPOCa;
- TIPAaKTHYECKUX PaldoT;
- KOHTPOJBHBIX padoT
0 TeMaM pa3JeioB
JUCITUIIIINHBI,
- ToMaIrHei paboTsl;
- CaMOCTOSITEITBHOM
paloThL
4. Pybexubrit
KOHTPOJIb IO TeMaM
«KopHu, CTETICHH,
sorapuQmeI»,
«KombuHnaTopuka,
OneMeHThI TEOpUHU
BEPOATHOCTEM,
IIpeacraBiienue DyHkwm,
«IIpon3BosHbIE u
AAHHBIX O3HAaKOMIICHHE C IPE/CTABICHHEM YNCIIOBBIX JIAHHBIX | CTpATHI,
(Tabauubl, U UX XapaKTepUCTUKAMM.
AUarpamMMmbl, Pemenue nmpaktudeckux 3ajad Ha 00pabOTKy 5 HWrorosas
rpauku) YHCJIOBBIX JIaHHBIX, BBIUNCIIEHUE UX XapaKTEPUCTHK artecTanus B hopme
IK3aMeHa
T'EOMETPUA
IIpsimMble 1 uIockocTH | POpMyIIMPOBKA U IPUBEACHUE JOKA3aTEIbCTB 1. HWureprperarmst
B IIPOCTPAHCTBE MPU3HAKOB B3aNMHOT'O PacOJIOKEHUS MPSAMBIX U pe3yIbTaToB
miockocTeil. Pacrio3HaBaHue Ha yepTekax U MOJEISIX Habmo/IeHHit 3a
Pa3IMYHBIX CIIy4aeB B3aMMHOIO PACTIONIOKEHHS MpsAMbIX | ACATCIBPHOCTRIO
U IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYKJIECHUM. o0yuaiowmerocs "
nporiecce OCBOCHUSI

DopMyJIHPOBAHUE ONPEACICHUN, TPU3HAKOB U CBOWCTB
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NapajuIeIbHbIX ¥ NEPIEHANKYJIIIPHBIX IIJIOCKOCTEH,
IBYTPaHHBIX U TMHEWHBIX yTJIOB.

BblnosiHEHHE MOCTPOECHHS YIJIOB MEXKIY IPSIMBIMU,
IpSAIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTAMM II0
OIMCAaHUIO U PACIIO3HABAHUE UX HA MOJEIIAX.
IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIOJIOKECHUS
IPSIMBIX U IJIOCKOCTEH IPU PEILIEHUH 3a1a4.
N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBAaHHUE HA
MOJENAX NEPIEHANKYIISPOB U HAKIOHHBIX K INIOCKOCTH,
IIPSIMBIX, NTAPAJUICIbHBIX IJIOCKOCTEH, YIJIOB MEKIY
IPSIMOI U TNIOCKOCTBIO M 000CHOBaHHE OCTPOCHHUS.
Pemrenune 3a1a4 Ha BEIYMCIEHUE TEOMETPUYECKUX
BeaM4HMH. ONUCBIBAHUE PACCTOSIHUSA OT TOYKHU 10
IIJIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEKY CKPEIIUBAIOIIUMHUCA IIPSIMBIMU,
MEXy TPOM3BOJILHBIMU (PUTYypaMH B IPOCTPAHCTBE.
@OopMyIMPOBAHKE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpeM CyIIECTBOBAHMsI, CBOWCTBA).
N300pakeHne Ha YepTekax U MOJIEIISAX PACCTOSIHUS U
000CHOBaHHUE CBOUX CyXAeHui. OnpeneneHue u
BBIYHMCIICHUE PACCTOSTHUMN B IPOCTPAHCTBE.
[Ipumenenue popMys U TEOPEM IUIAHUMETPHUH IS
pewenus 3a1a4. O3HaKOMJIEHHE C TOHITHEM
[IapaJUIEJILHOTO MPOEKTUPOBAHUS U €70 CBONCTBAMM.
@opMyIMPOBAHKUE TEOPEMBI O TUIOLIAJN
OpPTOTOHAJILHOU MPOEKIIMM MHOTOYT'OJIBHUKA.
[Ipumenenue Teopuu a1 000CHOBAaHUS TOCTPOCHUN U
BBIYHCIICHUIN. APTyMEHTUPOBAaHUE CBOUX CYKJIEHUH O
B3aMHOM PACIIOJIOKEHUH TPOCTPAHCTBEHHBIX (pUryp

MHoOrorpaHHuKu

Onucanue U XxapaKTepUCTUKA Pa3IMYHBIX BUJIOB
MHOT'OTPaHHUKOB, IEPEUYNUCIICHUE UX DJIEMEHTOB U
cBoiicTB. M300paxkeHre MHOTOIpaHHUKOB U
BBINOJIHEHUE ITOCTPOEHUSI Ha N300PAKEHUSIX U MOJIENIAX
MHOTOTPaHHHUKOB.

BrrunciieHne TMHEWHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(PUTYPALUSX,
apryMEHTHPOBAHHUE CBOUX CYKICHUI.
XapakTepucTHKa 1 H300pakeHue CeUeHUs, pa3gepmKu
MHO202PAHHUKOE, BBIYNCIIEHUE TUIOIAECH
nosepxHocrei. [loctpoenne npocrenmmx ceueHun
Ky0Oa, mpu3Msl, nupamuel. [Ipumenenue hakToB u
CBEJICHU U3 MJITaHUMETPUH.

O3HakOMJIEHHE C BUJJaMU CUMMETPHil B IPOCTPAHCTBE,
(dbopMyIHpOBaHUE ONIPEAEICHUI U CBOUCTB.
XapakTeprucTuKa CHMMETPUH TeJ BPAIICHUS U
MHOTOTPaHHHUKOB.

[IpuMeHeHne CBOWCTB CHMMETPHHM NPU PELICHUH 3a1a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUN /TS
HCCIIETOBaHMS U MOJICTTUPOBAHUS HECIIOKHBIX 3a/1a4.
N300paskeHre OCHOBHBIX MHOTOTPaHHUKOB U
BBITNIOJTHEHNE PUCYHKOB I10 YCIOBHUSM 33]1a4

o0Opa3oBaTenbHON
pOrpaMMBbI.

2. CraproBas
JINarHOCTHKA
MOJITOTOBKA
oOyJarontuxcs 1o
HIKOJILHOMY Kypcy
MaTeMaTHKH,
BBISIBJICHHE MOTHBAIIMU
K H3YyYCHUIO HOBOTO
MaTepHana.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOTO 17§
MIMCEMEHHOTO OTpOCa;

- TIPAKTHYECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3/eioB
JUCIUIIINHBI,

- ToMaIrHei padoThl;

- CaMOCTOSITESTBHOM
paloThL

4. PyGexubrit
KOHTPOJIb [0 TeMaM
«KopHu, CTETICHH,
norapuMeD),
«KomOuHnaTopuKa,
OneMeHThI TEOpUHU
BEPOSITHOCTEH,
DOyHKIUNY,
«IIpouzBoiHbIE u
UHTETPaIbI».

5. UroroBas
arTecranus B Qopme
JK3aMeHa
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Tejia 1 MOBEPXHOCTH
BpallleHUus

O3HakoMIJIEHUE C BUAAMU TeJl BpalEeHUs,
dhopMyIupoBaHUE UX ONPEACITICHUA U CBOWCTB.
DopMyIMpPOBAHKUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO
1 TJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuKa U U300paKCHHE TeJ BPAIICHUS, UX
pPa3BEPTKH, CCUCHHS.

Pemrenue 3a1au Ha TOCTPOEHUE CEUCHU, BRIYMUCIICHUE
JUTUH, PaCCTOSIHUM, YTIJ10B, tuiomaaei. [Iposenenue
JTIOKA3aTeJIbHBIX PACCYKIACHUM MPU PEIICHUH 3a/a4.
[IpuMeHeHne CBOWCTB CHMMETPUH TIPU PEIICHUH 3a1a4
Ha Tella BpalleHusi, KOMOWHAITUIO TEl.

N3o0pakeHne OCHOBHBIX KPYTJIBIX TEJI U BBHITOJTHECHUE
PHUCYHKA [0 YCIIOBHUIO 33/1a4u

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATUAMU IUIOLAAN 00beMa,
AKCMOMaMH U CBOWCTBaMH.
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIA/IEH TNIOCKUX
¢buryp ¢ npuMeHeHNEeM COOTBETCTBYIOIIUX (HOPMYIT U
¢dakToB 13 1aHuMeTpun. Mzydenue treopem o
BBIUUCIICHIH 00EMOB IPOCTPAHCTBEHHBIX TEll,
peleHue 3ajad Ha puMeHeHne (GopMyJ1 BBIYUCICHUS
00bpeMoB. M3ydenue Gpopmyt 11t BBIYUCICHHS
IUIOIIAJIe MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl
BpAILCHHS.
O3HaKOMJIEHHE C METOJOM BBIUMCIICHUS IUIOLIAAN
MOBEPXHOCTH cephl. Pemenue 3a1a4 Ha BEIYUCICHHIE
IUIOINAeH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIl

Koopaunartsl u
BEKTOPbI

O3HakOoMJIEHME C TIOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CHCTEMBI KOOPJAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHE 110 3aJaHHBIM KOOpPAMHATAM TOYEK M
IIJIOCKOCTEM, HAX0XKIEHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHEHUN OKpY>KHOCTH, c(hepbl,
IJIOCKOCTH. Brrancinenne paccToSHUM MEKTy TOUKAMH.
N3yuyeHne cBOMCTB BEKTOPHBIX BEJIMYUH, ITPABUIL
Pa3iIoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXOXKICHUSA KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUJI ACHUCTBUN C BEKTOPAMHU,
3alaHHBIMUA KOOPJAMHATAMH.

[IpuMeHeHne Teopuu NpU PEICHUH 3a7a49 Ha JEHCTBUS
C BEKTOpaMH.

N3yueHne ckasipHOTO IPOU3BEEHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUS IIPSMOM U INIOCKOCTH.
[IpuMeHeHne Teopuy NpU PELICHUH 3a-

Jla4 Ha JIEUCTBUS C BEKTOPAMM, KOOPAUHATHBIN METOJ,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYMCIIEHUS BEIMYUH YTJIOB
U PacCTOSIHUM.

O3HaKOMJICHHE ¢ JOKA3aTEIBLCTBAMHU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUU IIPSIMBIX U
IJIOCKOCTEH C MCIOJIB30BAHUEM BEKTOPOB

1. WnTepnperanys

pEe3yJIbTaTOB
HaOIr0IeHIH 3a
JESITETbHOCTBIO
oOyHJaromerocs B
mporecce OCBOCHHS
o0Opa3oBaTeIbHOMN
POTPAMMBI.

2. CraproBas
JMarHOCTHKA
MIOJTOTOBKA
oOyJaronixcs 1o
IIKOJILHOMY Kypcy
MaTeMaTHKH;

BBISBJICHHUE MOTHBALUU
K M3Y4YCHHUIO HOBOTO
Marepuana.

3. Tekymmii KOHTPOIb
B (hopme:

- YCTHOTO u
MCBMEHHOTO OTPOCa;

- TIPAKTHYECKUX PadoT;

- KOHTPOJBHBIX padoT
Mo TeMaM pasJieiioB
JHUCIUIIINHBI,

- JOMaIHei padoThr;

- CaMOCTOSITESTBHOM
paloThL

4. PyGexubrit
KOHTPOJIb IO TeMaMm
«KopHun, CTETICHH,
JorapuQmeI»,
«KomOuHaTOpuKa,
OneMeHThI TEOpUHU
BEPOATHOCTEM,
DOyHKIUNY,
«IIpousBoHBIC u
HUHTETPAITBI».

5. Utorosas
arTecranus B Gopme
JK3aMeHa
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HHaHI/IpyeMble JJMYHOCTHBIC PE3YJIbTAThI B XO4€ p€alnu3alu IIporpaMMbIl

muctuminael OYJ[.04  Maremartnka

JUTSL CTICIIUATIBHOCTH €CTECTBEHHOHAYYHOTO PO

Kon
JINYHOCTHBIE PE3yJabTATHI JMIHOCTHBIX
pe3yabTaToB

peaju3anuu NporpaMMbl BOCIMTAHUS
peaju3anuu
(Oeckpunmopbwt) POrpaMMsI
BOCIIMTAHUA
[IposiBnsromni U JEMOHCTPUPYIOIIMK YBaKEHUE K JIOJAM TPY/Ja, OCO3HAIOIIUM IEHHOCTh
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