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1. HACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCHUTLIAHBI
OYl.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrmeoOpa3oBaTenbHON yueOHOM muciuruimHa «MaremaTukay mpeaHa3HaYeHa
JUISL M3y4eHHs] MaTreMaTHKd B MpodeccHOHalIbHBIX oOpa3oBarenbHbiX opranuzanuax CIIO,
peaM3ylonMx 00pa3oBaTeNbHYI0 MPOrpaMMy CcpeaHero oOmero oOpa3oBaHHS B Ipelenax
OCBOEHHUs OCHOBHOHM mpodeccruonanbHol obpaszoBarenbHOi mporpammbl CITIO (OITIOIT CITO) Ha
0a3e 0OCHOBHOTO 0011eT0 00pa30BaHuUs MPU MOATOTOBKE CHEIMAIMCTOB cpeHero 3BeHa. IlporpamMma
pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOIero oOpa3oBaHUs, MPEABSIBISIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH MMCHMILIMHBI «Maremaruka», ¢
yuetoM [IpumepHOll OCHOBHOM 00pazoBaTeIbHOW MPOrpaMMBbl CpeAHEro o0iiero oOpa3zoBaHMS,
onoOpeHHON pemieHueM (denepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs 10 00IemMy
oOpazoBanuto (mpotokona ot 28 utons 2016 r. Ne 2/16-3) u yrounenuit Hayuno-meronnyeckum
coBeroM llentpa mpodeccronanpHOro obpazoBanus U cuctem kBamupukanuii OIAY «DUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzanuu paboueld mporpamMMmbl 00IIE00pa30BaTEIBLHON YYEOHOW TUCHUTIIMHBI

OVY]1.04 «MaremaTuka» MOTYT OBITh HCIIOJIB30BAHbI Pa3IMYHbIE 00pa30BaTeIbHbIC TEXHOIOTUH, B
TOM YHCJIC AIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA, JJIEKTPOHHOTO O0yUYeHUSI.

1.2. Mecto y4eOHOW JUCHHUIUIMHBI B CTPYKType TPOrpaMMbl  MOATOTOBKH
CIEeNMATUCTOB CPeJHero 3BeHa: yueOHas qucHuruiiHa «MareMmaThka» BXOAMT B COCTaB OOLIMX
0011e00pa30BaTENIbHBIX yUEOHBIX JUCHUIUIMH, (OPMHUPYEMBIX H3 00s3aTENbHBIX IPEIMETHBIX
obnacteit ®I'OC cpemnero obmiero oOpaszoBanus, i crneruanbHocTer CIIO TexHHYECKoTro
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

1.3. Henu u 3axa4u y4yeOHO# AUCHMILUIMHBI — TPeOOBaHMS K pe3yjbTaTaM OCBOECHHS
Y4eOHOM IMCUMILINHBI:

Coneprxanue porpammbl «MaTtemaTrkay HampaBlIeHO Ha JOCTIKEHUE CISAYIOMUX HeJlei:

- obOecrieueHre CHOPMUPOBAHHOCTH TPEACTABICHUH O CONUANBHBIX, KYIBTYPHBIX
HUCTOPUYECKUX (PaKTOpax CTAHOBJICHHS MaTeMAaTHKH;

- obecrieueHrne c(HOPMUPOBAHHOCTH JIOTUYECKOTO, aJTOPUTMUYECKOTO M MaTeMaTHYECKOTO
MBIIIICHHS,

- obecnieueHue c(HhOPMUPOBAHHOCTH YMEHUIN MPUMEHSTh MOTYYCHHbIE 3HAHUS MPU PEIICHUN
pa3IUYHBIX 3a/1a4;

- obecriedeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaThke Kak dYacTu
00111€4eI0BEYECKOM KYABTYPhI, YHUBEPCATLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM OMUCHIBATh U M3Yy4aTh
peabHbIe MPOLECCHI U SIBJICHUS.

OcBoeHue cojepkaHusi yueOHON TUCHIUIUTUHBI «MareMaTtrnka» 00eCreunBaeT JOCTHKCHUE
CTYIEHTaMH CIIEYIOUINX pe3yibmamoes:.

* TUYHOCMHBIX.

- c(hopMHpOBAaHHOCTH TIPEACTABICHUN O MaTeMaTHKe KaK YHUBEPCAILHOM SI3bIKE HAyKH,
CpElICTBE MOACIUPOBAHUS SBJIICHUN 1 TIPOIIECCOB, HICSIX U METOJIaX MaTeMaTHKH;

- T[OHMMaHHME 3HAUYMMOCTH MAaTeMarWuKW JUIsi HAyYHO-TEXHUYECKOrO  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeéMaTHKE KaK K YacTU OOIIEYesIOBEYSCKOM KYIBTYphI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MaT€MaTUKH, 3BOITIOLHUENH MaTEMaTHUYECKUX UAEH;

- Pa3BUTHE JIOTHYECKOTO MBIIIJIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHSI, AJITOPUTMUYECKOM
KYJABTYPbI, KPUTUYHOCTH MBIIIJICHHS] HA YPOBHE, HEOOXOAMMOM i Oyaymied mpodeccnoHalbHOM
NeSATeTLHOCTH, IS IPOIOJKEHHUST 00pa30BaHMs 1 CAaMOOOPa30BaHUS;

- OBJIQJICHUE MAaTeMaTUYECKUMHU 3HAHUSIMH U YMEHUSMH, HEOOXOJUMBIMU B MOBCEAHEBHOM
KU3HHM, JUIA OCBOCHHS CMEXKHBIX €CTCCTBEHHO-HAYYHBIX JUCHUIUIMH W JAWCIHUIUIMH



npoeCCUOHANBHOTO IUKJIA, JJIsi TOJy4eHuss oOpa3oBaHHs B O0NacTax, HE TPeOyOIIHX
yIITYyOJIGHHON MaTeMaTu4eCKON MOJTOTOBKY;

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4HCJIE CamMo0Opa30BaHHIO, Ha
HPOTSKEHUU BCEH JKU3HU; CO3HATENILHOE OTHOILEHHE K HEITPEPHIBHOMY 00pa30BAHUIO KAK YCIIOBHIO
yCTENHOW MpodeCcCHOHaTBHOM U O0IIIECTBEHHOH JeITeTLHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOATEIBHOM TBOPUECKOM M OTBETCTBEHHOM
JESTENIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTpPyAHMYECTBY CO CBEpCTHMKAMU B
00pa3oBareinbHOM, OOIIECTBEHHO IMOJE3HOW, YyueOHO-HCCIe0BATENbCKOM, MPOSKTHONH U Jpyrux
BUJAX JI€ATEIIbHOCTH;

- OTHOIICHHE K NPOPECCHOHANBHON JESITEIbHOCTH KaK BO3MOKHOCTH Y4acCTHs B PELICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIEHALIMOHAIBHBIX ITPOOIEM;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSITEJIbHO OIpPENeNATh LEIH JeATeIbHOCTH M COCTABIATH IJIaHbI
JESITEIbBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOKHBIE PECYpPChI Ml JOCTM)KEHUS MOCTaBJICHHBIX LeJed U pealln3aluu
IUTAaHOB JIESTEIILHOCTH; BRIOMPATh YCICIIHBIE CTPATETHH B PA3TUYHBIX CHTYAIUX;

— YMEHME MPOAYKTUBHO OOIIAaTbcs M B3aUMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
JeSTEIbHOCTH, YYUTHIBaTh MO3ULUHU JAPYIrUX YYACTHUKOB JEATEIBHOCTH, 3(()EKTUBHO pa3peniarh
KOH()JIMKTHI,

— BJAJCHUE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOW U IPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus Ipo0ieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY
IIOMCKY METO/IOB PELLIEHUS IPAKTUUECKUX 3aj1ay, IPUMEHEHHIO Pa3IMYHbIX METOOB [T03HAHUS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OpMalMOHHO-TI03HABATEIbHON
NeSITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBAThCA B pA3IMYHBIX HCTOYHHKAX HH(opMammy,
KPUTUYECKH OLIEHWBaTb M HMHTEPIPETHPOBATh HHQPOPMALIMIO, TOJNYy4aeMyl H3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIaJICHHE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTth CBOIO TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE SA3BIKOBBIE CPEJICTBA;

— BJAJ€HUE HaBbIKAMM TI103HABATEIbHOM peQIeKCUM KaK OCO3HAHMS COBEpIIAEMBIX
JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, IPAHUIl CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX MIO3HABATENIbHbIX 33J1a4 U CPE/ICTB IS UX TOCTHKEHUS;

— LIEJICYCTPEMJIEHHOCTh B MIOMCKAaX U MPUHATHUHN PElIeHUH, COOOpa3UTENbHOCTh U HHTYULIUS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEACTABIECHUI; CHOCOOHOCTh BOCIPUHMMATh KpacoTy U
TapMOHMIO MHPA;

* npeOMemHmuIX:

— c¢(hopMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOM KYJIBTYpPbl U MECTE
MareMaTuKd B COBPEMEHHOM NMBUJIM3AIMH, CIIOCOOAaX OMHMCAHUsS SIBIEHHH peaJbHOro Mupa Ha
MaTeMaTH4eCKOM SI3bIKE;

— c(OpMUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTW4YecKUX TMOHATHUAX KaK Ba)KHEHIIHNX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMUCHIBAaTh U M3Y4aThb pa3HbIE MPOILECCHl U SIBICHMUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MaTeMaTHYeCKUX TEOPHA;

— BJaJICHUE METOJaMH [0Ka3aTelIbCTB M aJTOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTb,
IPOBOAMTH J0KA3aTeIbHbIE PACCYKACHUS B XOJI€ PELICHUs 3a/1ad;

— BJAJeHHE CTaHAAPTHBIMH TPHEMaMH PEIICHUS PAUOHAIBHBIX M HPPAIOHAIBHBIX,
MIOKA3aTeNIbHBIX, CTEMEeHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH U HEPABEHCTB, HX CHUCTEM;
UCTIOJIb30BaHME TOTOBBIX KOMIBIOTEPHBIX IMPOTPAMM, B TOM YHCIE JUIS TOWCKA IYTH PEIICHHUS U
WITIOCTPAIMM PELICHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NPEACTABIECHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOWCTBAax, BJAJEHHE YMEHHEM XapaKTepU30BaTh MOBEIACHHUE (YHKIHHA, HCIIOIb30BaHNE
NOJIY4YEHHBIX 3HAHUHN JJIs1 ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U INPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
durypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHUPOBAHHOCTH YMEHHS pPaclo3HaBaTb r€OMETPUUYECKHUE
¢urypel Ha deprexax, MOJCNAX U B pEaJbHOM MHUpE; NPUMEHEHHE W3YyYCHHBIX CBOMCTB
reoMeTpUYeCKUX GUryp u GopMmyi IS pelieHHus FeOMEeTPUYECKUX 3a1a4 U 33a4 C MPAKTUYECKUM
COJIEpXKaHUEM,;

— c(hOpMHUPOBAHHOCTH MPECTABICHUH O MpoLieccax U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIM
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX IOHSITHSX
3JIEMEHTApPHOW TEOPUHM BEPOATHOCTEN; YMEHUN HAaXOAWTh M OLIEHMBATh BEPOSTHOCTU HACTYILICHUS
COOBITMM B MPOCTEUIIUX NPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHBIX
BEJINYMH;

— BJIQJICHME HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPamMM IpU pELICHUU
3azad.

1.4. PekoMeHayeMoOe KOJIHYECTBO YAaCOB HA OCBOeHHMe paldoueil mporpaMmbl y4eOHOI
AUCHUIJIMHBI:

O06beM 00pa3oBare/ibHOM MPOrpaMMbl — 252 Yaca, B TOM YHCIIE:
00s13aTeIIbHON aymUTOPHOM y4eOHOM Harpy3ku oOydaromierocs: — 234 gaca.

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOU JUCIHUTIIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BUbI y4eOHOH padoThI

Bun yaeOHoI pabOTHI O0beM Jacos
O0beM 00pa3zoBaTeIbHON MPOrpaMMEbI (BCETO) 252
OO0si3arenbHas ayJUTOpHAs yueOHas Harpyska (BCero) 234
B TOM YHCIIE:
TeopeTHIecKoe 00ydeHne 66
MPAKTUIECKUE 3aHSITHUS 168
ITpomesxxyTouHast arTectaus — B (popMe IK3aMeHa BO 2 CEMECTpe 18




2.2. TemaTnyecKuii IJIaH U coep:KaHue YUeOHOM TUCUMILIUHBI

HaunMenopanme pa3acioB u Coz:epmaHHe y‘Ie6HOI‘O Matepuraia, NPpakKTUICCKUC 3aHATUSA O0beM ypOBeHI)
TEM 4acoB OCBOCHHS
1 2 3 4

Beenenne - Maremaruka B HayKe, TEXHHUKE, HKOHOMHKE, HWH(OPMALMOHHBIX TEXHOJOTHIX U 2 1

NpaKkTUYeCKoW nesTenbHOCTH. llenn w®  3agaum  M3ydeHHs] MareMaTUKd TP OCBOCHHUH

crnenuaiapHocteit CIIO.

Paznen 1. Auredpa

Tema 1.1. Pa3zButue Conep:xanne y4eO0HOro MarepuaJia: 2 2
MIOHATHS O YUCIIe - Lenble u paunoHanbHble yncia. [eiicrButenbHble yncna. [IpubnakeHHbIe BBIYMCICHHUS.

KomiuiekcHble uncia.

IIpakTHyeckue 3aHATHS. 8 2

- Apudmernueckue AeHCTBUS HaJl YUCIaAMU

- Haxoxnenue npuOInKeHHbIX 3HAYEHUH BETUYUH

- Berruuciienue abconoTHON U OTHOCUTENBHON OIPEIIHOCTH.

- CpaBHEHUE YUCIIOBBIX BbIPAKEHUH.
Tema 1.2. Kophu, Conep:xanne y4e0HOro MarepuaJa: 4 2
CTEIICHH, JIOTapu(MBbI - Kopnu u crenenu. KopHu HarypajibHOW CTeneHM M3 yucia U ux cBoicTBa. CTemeHu c

pallMOHATBHBIMU TIOKa3aTeNsIMH, UX CBOMCTBAa. CTemeHU ¢ AEHCTBUTEIbHBIMH I10Ka3aTEIsIMH.

CBoiicTBa CTENEHU C IeHCTBUTENBHBIM MIOKA3aTEIEM.

- Jlorapudm. Jlorapudm uucna. OcHOBHOe Jorapudmuyeckoe TOXAECTBO. JlecITUYHbIE U

HarypayibHble orapudmel. [IpaBuna neiictBuii ¢ sorapudpmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

IIpakTHyeckue 3aHATHSA. 24 2

- Brruncnenue u cpaBHEHNE KOpHEN. BhINONHEHNE pacyeToB ¢ paguKalaMH.

- [TpeoOpa3oBanue anredpanuecKux BbIpaKEHUH.

- [IpeoOpa3oBanue palMOHAIBHBIX, HPPAMOHATIbHBIX CTENEHHBIX, IOKA3aTeNbHBIX U
Jorapu(pMHUUECKUX BbIPaXKEHUH.

- Pemenne nppalinoHaabHbIX ypaBHEHUI.

- HaxoxneHue 3Ha4eHH CTENEHEN ¢ pallMOHaIbHBIMU TIOKA3aTEsIMHU.

- CpaBnenue creneneid. [Ipeo6pazoBanus BbIpaXXeHUH, COAEPIKALINX CTEIICHH.

- Pemenne nokaszarenbHbIX ypaBHEHUM.

- Haxoxnenue 3HaueHuil norapudma mo npou3BojbHOMY OCHOBaHMIO. [lepexon oT oxHoro
OCHOBaHUS K Ipyromy. Beruucienue u cpaBHeHue Jorapupmos.




- JlorapudmupoBaHre M NOTEHUUpPOBaHUE BblpakeHUH. [IpuOnmKeHHbIE BBIUUCIECHUS U
pEILIeHUs IPUKJIaJHBIX 3a1a4.

- Pemenue norapupMudeckux ypaBHEHHI.

- Pemenne npukiiagHeIx 3a1ad.

— [Tpoepounast pabora o Teme «KopHu, crenenu, sorapudmMby

Pasjnes 2. OCHOBBI TPUTOHOMETPHH

Tema 2.1. OCHOBHBIE Conepxxanmne yueOHOro MarepuaJia: 2
ITOHATUA - Uucnosas okpykHOCTh. PannanHas Mmepa ynia. BpamarenbHoe 1BUKEHUE.
IIpakTH4eckune 3aHATHSA. 4
— Panuannbiii METOA N3MEPEHUS YITIOB BPAIllEHUsI U CBA3b C IPayCHON MEpOil.
— CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YHUCIIA.
Tema 2.2. OCHOBHbBIE Conep:xanne y4e0HOro MarepuaJa: 4
TPUTOHOMETPUYCCKHE - @opmynel  npuseneHus. Dopmynel  cinoxeHus. Dopmynsl  ynoeHus.  DPopmyibl
TOXJIECTBA IIOJIOBUHHOTI'O YIUIA.
— OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
Tema 2.3. Conep:xanne y4eO0HOro MarepuaJa: 4
IIpeoOpasoBanus - [IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (QYHKIMH B  IpPOU3BEIEHUE U
MPOCTEHIINX IPOU3BEJIEHUS B CymMMy. BblpakeHne TpPUTOHOMETPUYECKUX (YHKIUH dYepe3 TaHIEHC
TPUTOHOMCTPUIECKUX IIOJIOBUHHOI'O apryMEHTA.
BBIPQKCHUH IIpakTH4eckue 3aHATHSA. 4
- DopMyIIbI CIIOXKEHHUS, YIBOCHHSI, TPe0Opa30BaHUEe CyMMbl TPUTOHOMETPHUECKUX (YHKIIHI
B nipousBenieHue. IIlpeoOpa3oBaHue Mpon3BeA€HUs] TPUTOHOMETPHUECKUX (DYHKIIUN B CYMMY.
Tema 2.4. Conepsxanne yueOHOro MarepuaJa: 2
Tpuronomerpuyeckue - ApPKCUHYC, apKKOCUHYC, apDKTaHI€HC, AapKKOTAHI€HC
YPaBHCHHA U IIpakTH4eckue 3aHATHSA. 14
HEPaBCHCTBA - Apxkcunyc. PerieHne ypaBHeHHs COSX=a.

- Apxkkocunyc. Pemienue ypaBHeHus Sinx=a.

- Pemenue ypaBHenut tgx=a, ctgx=a.

- TpuroHomeTpru4ecKre ypaBHEHUS.

- TpuUroHOMETpUYECKHE HEPABEHCTBA.

- [Ipocreimme cucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHHM
— [IpoBepounas pabota o Teme «OCHOBBI TPUTOHOMETPUH»

Pasznen 3. ®yHKIMH, HX CBOMCTBA U rPAaPUKH




Tema 3.1. @yHKINH, UX Conepxxanmne yueOHOro MarepuaJia: 4
CBOMCTBA U rpaKu - Yucnosas ¢pyHKIUS U criocoOs! e€ 3aaanusi. CroiictBa QyHKIMi. OOnacTs onpeaeneHus u
MHOXECTBO 3HaueHUH (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTH,
nepuoaYHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HANOOJbIIEE U HAUMEHbIIIEEe 3HAYCHNUS,
TOYKHU IKCTPEMYyMA.
- [Toctpoenue rpadukoB GyHKIMA. ApudpMeTHYECKUE oOlepanud Haa (QyHKIUAMHU.
Cnoxnas ¢yaknus (kommosunus). [lonstue o HenpepsiBHOCTH (GyHKIMH. OOpaTHbIE (YHKIUU.
O6nacte omnpeneneHus ¥ 00JacTb 3HaUeHUH oOparHor GyHKIMH. ['paduk oOparHON GYyHKITUH.
IIpakTH4eckne 3aHATHA. 4
— UccnenoBanue ¢pynkuuu. [loctpoenne u uyrenne rpadukoB GpyHKIHMHA.
- OOparsble ¢pyHKIMH U UX rpaduku. [Ipumepsl 3aBUCMMOCTEH MeXay NEPEMEHHBIMU B
peaJIbHBIX NPOLECCaX U3 CMEXHbBIX JUCLUIUIMH.
Tema 3.2. CreneHHbIe, Conep:xanne y4e0HOro MarepuaJa: 2
II0Ka3aTelIbHbIE, — Omnpenenenuss ¢QyHkumid, ux cBoiictBa u rpaduku. IIpeoOpa3oBanus rpaduKoB.
JorapuPpMHUECKUE U [TapannenbHplii  MEpEeHOC, CHUMMETpPUS OTHOCUTEIBHO OCEH KOOpIMHAT M CUMMETPHS
TPUTOHOMETPUICCKHEC OTHOCHTEJIBHO Hadaja KOOpPAMHAT, CUMMETPHS OTHOCHUTEIBHO MPSMOH Y = X, pacTshKeHUEe U
¢ynkuun. O6paTHbie CKaTue BJI0JIb OCEH KOOPJAUHAT.
TPUTOHOMETPUYECKHUE
byHKIHH IIpakTH4eckue 3aHATHA. 10
- CoiicTBa 1 rpaduKu CHHYCa, KOCHHYCA.
- CaoiicTBa 1 rpaduKu TaHT€HCa U KOTaHTeHCa.
- OOparuble TpuroHomerpuueckue ¢yHkuuu. IIpeoOpazoBanusi rpaduka QyHKIUU.
["apmonnveckue koneOaHus.
- [ToxazarenbHeble, Jorapudmuyeckue QyHKIHH.
- ITpoBepounast pabota no Teme «PyHKIHUN
Pa3nes 4. Hauajia maTeMaTH4ecKoro aHajmnsa
Tema 4.1. Conep:xanne y4e0HOro MarepuaJa: 2
HocnenosarenbHOCTH - CniocoOnl 3a1aHusi U CBOMCTBA YMCIIOBBIX TocienoBarenbHocTeil. [loHsaTHe 0 mpenene
MOCJIEZI0BATEIbHOCTH. CymiectBoBaHuE npenena MOHOTOHHOM OTpaHUYEHHON
nocnenosarensHocTu. Ilpenen ¢ynkiuu. CymmupoBaHUE MociefoBareiabHOCTe. beckoHeuHo
yObIBaroI1asi reOMeTpUUECcKast MPOTPECCHsI U €€ CyMMa.
IpakTHYecKHe 3aHATHS. 6

- YucnoBas MOCIEAOBaTeIbHOCTb, CIOCOOBI €€  3aJaHMs, BBIYMCICHUS YJICHOB
nociuenosarenpHOCTU. [Ipenen nocnenoBaTeIbHOCTH.
— IIpenen GpyHKIIMH B TOUKE.




— beckoHewHO yObIBaroIasi reOMeTpruIecKasi IpOTPECCHsI.

2 cemecTp
Tema 4.2. [IponzBoanas | ComepskaHue y4eOHOTo MaTepuaJia: 2
- [IpousBogHast (GyHKIMH, €€ TeOMETpHUecKWd M ¢u3uueckuid cmbica. [IpomsBonHbIe
CYMMBI, pa3HOCTH, POU3BEJCHHS, YaCTHOTO. [TpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKITHIA.
IIpakTH4eckune 3aHATHSA. 12
— Haxoxnenune npou3BoaHbix o Tabmnwuie. [Ipasuna u popmyisl nuddepeHmpoBanus.
— VYpaBHeHUE KacaTeIbHON K TpaduKy QyHKIUH.
- Haxoxnenue HamOONbIIETO, HAMMEHBIIETO 3HAYCHHUS W OKCTPEMAJbHBIX 3HAYCHUI
(GyHKITUN.
- HccnenoBanne GpyHKIUU C TOMOLIBIO TPOU3BOAHOM.
- [IpousBogHbie 0OparHOM (YHKIMHM W CIOKHOW (yHKIMHU. [IpuMepsl HCTONB30BaHMUS
IIPOM3BOAHOM JIJIsl HAXOX/IEHUS HaWIY4Ilero pelieHus B MPUKJIAJAHbIX 3a/1a4ax.
— Bropas npousBonHas, ee reomerpuueckuii U pusnueckuii cmpici. HaxoxaeHue ckopoctu
JUTSL TIpoliecca, 3aJaHHOTO (hopMYIIon U TpaduKoM.
Tema 4.3. Conepsxanne yueOHOro MarepuaJa: 4
IlepBooOpasHas. — [TepBoobpaznas. Tabnuua nepBooOpa3ubix. MHTErpas.
Hurerpan u ero - [lonsaTue ompezneneHHoro WHTErpana. Ilpumepsl NMpUMEHEHHS HHTerpajia B (pu3uke u
IIPUMCHCHHE TCOMETPUHU.
IIpakTH4eckue 3aHATHA. 10
- Haxoxnenue nepBooOpa3HOiA.
- Haxoxnenue onpenenennoro unrerpana. ®opmyna Hetorona—Jleitoauna.
— [omaae KpUBOJIMHENHON TpaICLHH.
- Brruucnenue mioniaaei miockux Guryp.
— [TpoBepounas padota «IIponsBogHast U HHTETPaAI
Pa3nes S. YpaBHeHHs U HEPABEHCTBA
Tema 5.1. YpaBHeHUs U Conep:xanne y4e0HOro MarepuaJa: 6

CHUCTEMBbI YpaBHEHUH.
HepaBeHncTBa u cucTteMbl
HEPaBEHCTB C JABYMs
MNEPEMECHHBIMU

- VYpaBHEHMSI U CUCTEMBI ypaBHEHMH. PannoHanbHble, HppalMOHAIbHbIE, IOKA3aTeIbHbIE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI. PAaBHOCUIIBHOCTD YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHoBHBIE NPUEMBI UX pelleHus (pa3ioKeHWe Ha MHOXXHUTEIH, BBEJCHUE HOBBIX HEH3BECTHBIX,
MOICTaHOBKA, TpaMueCcKuil METON).

- HepaBenctBa.  PanuonanbHble, uppaluoOHalbHBIE, IIOKa3aTeJIbHblE  HEPAaBEHCTBA.
OcCHOBHBIE IPUEMBI UX PELICHHUS.

— Vcnonb3oBanue cBOMCTB M rpadukoB (GYHKUIMH MPH pelICHUH YpaBHEHUH M HEPABEHCTB.
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Meton wunTepBanoB. HM3o0paxkeHne Ha KOOPAMHATHOM TIJIOCKOCTH MHOMKECTBA pEIICHUIN
ypaBHeHI/Iﬁ 1 HCPABCHCTB C ABYMs NICPEMCHHBIMU U UX CUCTCM.

IIpakTH4eckune 3aHATHSA. 14
- Kopuu ypaBHenwmii. PaBHOCWIBHOCTH ypaBHeHMil. [IpeoOpazoBaHue ypaBHECHUH.
OcHOBHBIE IPUEMBI PELIEHNS YPAaBHEHUH.
- Pemienue cucrem ypaBHEHHI.
- Hcnonb3oBanue cBOMCTB U rpadukoB GyHKIMIHA AJ1s1 peIIeHUs] CHCTEM YpaBHEHUI
- Pemienue HepaBeHCTB.
— Pemenue cucrteM HEpaBEHCTB.
- Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIMIA IS pEIIEHUs] CHCTEM HEPABEHCTB.
- [IpoBepounas paboTta «YpaBHEHHS] 1 HEPABEHCTBA»
Pa3nes 6. DineMeHThl KOMOMHATOPHKH, TEOPHHU BEPOSITHOCTEH M CTATHCTHKH
Tema 6.1. D11eMEHTHI Copep:kanne yueOHOro Marepuasia: 4
KOMOWHATOPUKH - HcTopust pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEM M CTAaTUCTUKU U UX POJb B
pa3InYHbIX cepax YeloBeUecKoi xKu3HenesTenbHOCTH. OCHOBHBIE TOHATUS KOMOMHATOPUKH.
- Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OunHoma Herorona. CsoiicTBa
OnHOMUaNbHBIX K0dPuirentoB. Tpeyroabauk [lackans.
IIpakTH4eckune 3aHATHSA. 8
- Pemenne KOMOMHATOPHBIX 3a7a4 HA TIEPECTAHOBKH.
- Pemennie koMOMHATOPHBIX 3a/1a4 HA COUYETaHUS.
- Pemennie koMOMHATOPHBIX 3a/1a4 HA pa3MELEHUS.
- bunom Herotona u tpeyronsnuk [lackans. [Ipukinanseie 3agaun.
Tema 6.2. Dn1eMeHTBI Conep:xanne y4e0HOro MarepuaJa: 4
TEOPHUH BEPOATHOCTEN - CoObITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHUE W YMHOXEHHE BeposiTHocTel. Ilonstue o
HE3aBHCUMOCTHU COOBITHH.
- JluckpeTHas cilydaiiHas BEJIMYMHA, 3aKOH €€ pacupeneseHus. YucioBble XapaKTEpUCTUKH
JUCKPETHOM ciydaiiHOM BenuuuHbI. [loHsATHE 0 3aKOHE OONBIINX YHCET.
IIpakTHyeckue 3aHATHA. 4
- Kiaccuueckoe omnpeneneHye BEpoSTHOCTH, CBOMCTBA BEPOATHOCTEM.
- Teopema 0 cymme BepodaTHOCTEN. Brrunciienue BepositHoctel. [Ipukiiaaasie 3agaun.
Tema 6.3. DIIeMEHTHI Conep:xanune y4eOHOro MaTepuaJia: 2
MaTeMaTH4eCcKOn - [IpencraBnenue AaHHBIX (TaOMUIIBI, UArpaMMbl, rpaduKn), TeHepanbHasi COBOKYITHOCTB,
CTaTUCTUKH BBIOOpKA, cpeHee apudmernueckoe, meauana. IloHsTHe 0 3a/1auaX MaTeMaTH4eCKOW CTATUCTHUKH.
TpakTHYecKue 3aHATHIA. 4
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- Pemenue npakTuueckux 3ajad ¢ MpUMEHEHHUEM BEPOSITHOCTHBIX METO/IOB.
- [IpoBepounast pabGora «OneMeHTbl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U
MaTeMaTH4eCKO CTaTUCTHKI.

Pasnen 7. I'eomerpus

Tema 7.1. [IpsimMblie u Conepxxanne yueOHOro MarepuaJia: 6
IJIOCKOCTH B — B3aumHoe pacrnonokeHue ABYX HpsIMbIX B mpocTpaHcTBe. [lapainenbHOCTh mpsMoil u
MPOCTPAHCTBE wiockocty. [lapamnensHocTs miockocted. [leprneHAMKYISpPHOCTh HPSIMOM M IUIOCKOCTH.
[TeprieHauKymIsIp ¥ HAKJIOHHAS.
- Yron Mexay npsMoOil M IUIOCKOCTBIO. JIBYrpaHHBIM yros. Yroa Mexay IJIOCKOCTSMH.
[TeprieHANKYISIPHOCTD ABYX IUIOCKOCTEH.
- I'eomerpuueckue npeoOpa3zoBaHMsl IPOCTPAHCTBA: MapajlIeIbHBIA NEPEHOC, CUMMETPHS
OTHOCHUTEJIbHO IIocKocTu. [lapannensHoe npoektupoBaHue. M300pakeHne MpOCTPaHCTBEHHBIX
dburyp.
IIpakTHyeckue 3aHATHA. 14
- [Ipu3HaKK B3aMMHOTO PACHOIOKEHUS MPSAMBIX. YTOJI MEXKY MPSIMbIMHU.
- B3auMHoe pacnonokeHue NpsMbIX M IIockocTed. llepneHaukynsp M HakJIOHHas K
IUIOCKOCTH. YTOJ MEXJy IpPSIMOM U MI0CKOCThI0. TeopeMbl 0 B3aMMHOM PACHOJI0KEHUH MPSIMOM
U TUIOCKOCTH.
- Teopema o Tpex nepneHIuKyIspax.
- IIpu3Haky u cBOMCTBA NapaJUIEIBHBIX U MEPIEHAUKYISPHBIX INIOCKOCTEN.
- PaccrosiHrEe OT TOUKH /10 MJIOCKOCTH, OT IPSAMOH /10 MJIOCKOCTH.
- PaccrosHue Mexay IUIOCKOCTSMM, MEXJY CKpPELIMBAIOIIMMUCS MPSIMBIMH, MEXIY
IIPOU3BOJIBHBIMU (PUTYPAMH B IPOCTPAHCTBE.
- [lapannenpHOE NPOEKTUPOBAaHME M €0  CBOMCTBA. B3aumHOE  pacnonoxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
Tema 7.2. Conepsxanne yueOHOro MaTrepuaJa: 6
Mmuororpannukn. Tenan | — Bepumunsl, pebpa, rpanu MHororpanHuka. Ilpusma. Ilpsmas mnpusma. IlpaBuiibHas
NOBEPXHOCTHU BPAICHUSA. | pu3Ma. CUMMETpHUS, CEYeHUSI U 0OBEM MTPU3MBI.
V3mepenus B reoMeTpHH | [Napannenenunen. Ky6. Cummerpusi, ceueHus: 1 00beM napasuiesenunesa.
- Iupamuna. IlpaBunbHasg nupamuga. YcedeHHas nupamuzaa. Terpasap. Cummerpus,
CeUeHHsI U 00bEM ITHUPAMMU/IBL.
- [IpencraBnenre O TNpaBWIBHBIX MHOTOTPAaHHUKax (TeTpa’ape, Kybe, OKTadmape,
JOJIEKAdIPE U UKOCAIPE).
IIpakTHYeCKHe 3aHSATHS. 16
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- [MocTpoenne n300pakeHU pa3IMYHBIX BUJOB MHOTOTPAHHHUKOB.

- [TocTpoeHue ceyeHni, pa3BepTOK MHOTOTPAHHHUKOB.

- [Tnomans MOBEPXHOCTH.

- Bunpl cummMerpuii B ipoctpancTBe. CUMMETPHSI TEJ BPAIICHHUSI 1 MHOTOTPAHHUKOB.

- Huwmnap m koHyc. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTH,
oOpasytoiasi, pazseptka. OceBble CEUCHUS U CEUCHHUS], MapasuIesIbHbIe OCHOBAHMUIO.

- lap u cdepa, ux ceuenus. KacareiapHas miockocTs K cdepe.

- Brrunciienue miomaam moBepXHOCTEH IIIMHAPA ¥ KOHyca. Berunciienue ooObeMa miapa u
mIomaau chepsl.

- Brruncnenue miomazei u 00beMoB.

— [Togo6ue Ten. OTHOMIEHHS IJIONIAICH MOBEPXHOCTEH M 00BEMOB OTOOHBIX TEll

Tema 7.3. Koopnunarel 1 | CogepxaHue y4eOHOI0 MaTepuaJia: 4
BEKTOPBI - [IpsimoyronbHas (lekapToBa) CUCTEMa KOOpPAMHAT B MpocTpaHcTBe. PopMysa pacCcTOSHUS
MeXy JByMs Toukamu. Bextopel. Monynb BekTopa. PaBeHcTBO BekTOpOB. Cli0’KE€HHE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha YKCiI0. Pa3iiokeHne BEKTopa 110 HalpaBJICHUSIM.
- Yron mexny aByms Bekropamu. IIpoeknms Bexkrtopa Ha ock. KoopauHarsel BekTOpa.
CkasisipHO€ NPOM3BEACHUE BEKTOPOB. lIcronb30oBaHHWE KOOPAMHAT U BEKTOPOB IPH PELICHUU
MaTeMaTHYECKUX U NPUKJIAJHBIX 3a1a4.
IIpakTH4eckue 3aHATHSA. 12
- Bexkropsl. [lelicTBus ¢ BeKTOpamu. JlekapTroBa cUCTEMa KOOPIAUHAT B IIPOCTPAHCTBE.
- VYpaBHEHHNE OKPYKHOCTH, CPepBl, MITOCKOCTH.
- Paccrosinue Mexay Toukamu. [IedcTBYS ¢ BEKTOpPaMH, 3aJaHHBIMA KOOPAUHATAMHU.
- CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
- BektopHoe ypaBHEHME TpAMOM UM IIOCKOCTH. Vcmonb3oBaHWME BEKTOPOB MpPH
JI0OKa3aTeIbCTBE TEOPEM CTEPEOMETPHH.
- ITpoepounast pabota «l'eomeTpusi»
IIpome:xxyTOUHAsA aTTeCTALUSA 18
Bcero: 252

Jis XapaKTepuCTUKU YPOBHSI OCBOCHMS y4e€OHOTo Marepuaia UCIONb3YIOTCs caeaytole 0003HaYeHNs:

1 — o3HakoMHUTENBbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2 — peNpOAYKTHBHBIH (BBINOJIHEHHE ACITEIHHOCTH 110 00pas3Ily, UHCTPYKIMH WX IO PYKOBOJCTBOM);

3 — mpoayKTHBHAA (TUTAHUPOBAHUE M CAMOCTOSTEIIEHOE BHITIOIHEHHE JIESITEIbHOCTH, PeIeHHE TPOOIIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHO¥ /1esiTeIbHOCTH CTYI€HTOB

Cooepocanue odyuenusn

Xapakmepucmuka 0CHOGHbBIX 61008 YUeOHOIU OeamenbHOCHU
odyuarouezoca (na yposene yueoHvix 0eiicmeuit)

BBenenue

" O3HakOMJICHME C pOJIBIO MAaTEMaTUKH B HAayKe, TEXHHKE,
H9KOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHSIX M TPAKTHUYECKOU
JaesTeslbHOCTH. O3HAaKOMIIEHHE ¢ LEIsIMU W 3aJa4yaMHd M3y4eHUs

MateMaTHKu Tpu ocBoeHnu mnpodeccuit CIIO u cnenmambHOCTEH
CI1IO

AJI'EBPA
Pa3Butne noHsTus o . BrimonHenue apudmeTndeckux EWCTBHM HaJ YHUCIAMU,
qucie coueTrast yCTHbIE U MUCbMEHHBIE PUEMBI.
. Haxoxxnenne mnpuOMMKEHHBIX 3HAUYEHWW BEIIMYMH U

MOTPEIIHOCTeH BBIYMCICHUN (20CONIOTHOW M OTHOCHTEIBHOM);
CpaBHEHHE YHMCIIOBBIX BBIPa)KEHUI.

. Haxoxnenne ommOoOKk B MpeoOpa3oBaHUsIX W BBIYUCICHHUIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

KopHu, crenenn,
JOorapu(pmol

. O3HakOMJIEHHME C TOHSATHEM KOpPHS n-d  CTENEHH,
CBOMCTBaMM paJIMKaJIOB U MPAaBUJIaMH CPABHEHUS KOPHEH.

o @opMyIMpPOBaHHUE ONPENEICHUS KOPHSI U CBOWCTB KOpHEH.
Breluncnenue U cpaBHEHHE KOPHEW, BBIIIOJIHEHUE INPUKUIKU
3HAYEHHUsI KOPHS.

= [IpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAKEHMIH,
COZIepKAIIUX PAJUKAIIbIL.

= Beimonnenue pacdyeroB 1o ¢dopmyiaM, COAEpIKAIUM
pajuKalbl, OCYILECTBISE  HEOOXOJMMBbIE  IOJCTAHOBKM U
npeoOpa3oBaHusl.

. Onpenenenre paBHOCUIBHOCTH BBIPAXEHUH C pajuKalaMu.
Pelenre uppaloHaIbHBIX YPABHEHUN.

. O3HakOMJICHHE C MOHSTHEM CTENEHU C JIEWCTBUTEIbHBIM
[IOKa3aTEJIEM.

. HaxoxneHne  3Ha4eHMl  CTENEHW, MCHOJIB3YyS  IIpHU
HE00XO0/IMMOCTH MHCTPYMEHTANIbHBIE CPEJICTBA.

. 3anucblBaHUE KOpHS N-i CTENEHU B BUJE CTENEHU C
JpOOHBIM MOKa3aTeIeM U Ha000poT.

. @opMyJIMPOBAHUE  CBOWCTB  CTENeHeW.  Beruucienue
CTENEHEH C palMOHAJIbHBIM ITOKA3aTENIEM, BBIIIOJHEHUE IPUKUIKU
3HAYEHHUsI CTETIEHU, CPABHEHHE CTETICHEM.

- [IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIPAKEHHIA,
COJIepKAIINX CTCIICHU, MIPUMEHSIA CBOICTBA. Pemrenue
[IOKa3aTEJIbHBIX YPAaBHEHUIA.

. O3HakoMJIEHHE C NPUMEHEHHEM KOPHEW M CTENEeHEW Ipu
BBIYMCIICHUM CPEIHUX, JIEIECHUU OTPE3Ka B «30JOTOM CEYCHUN.
Pemenne npukItagHbIX 3a/1a4 Ha CJIOXKHBIE TPOIEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU

. BrimonHenue npeoOpa3oBaHUil BBIpAKEHUN, NpPUMEHEHHE
dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTETIEHEH U JIOTapu(pMOB.

. Onpenenenue obnactu JIOITYCTUMBIX 3HAUEHUN
jJorapuMUUecKoro BbIpakeHUs. Pernenue JorapupmMUUYECKHX
YPaBHEHUNU

OCHOBbBI TPUTOHOMETPHUU

OcHOBHEIE NIOHATHS

= N3y4yeHne paguaHHOrO METO/a U3MEPEHUS YIJI0B BpallleHUs
U UX CBSA3M C IrpagycHON Mepoil. M300paxkeHue yrioB BpalieHus Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOJIIOKECHHEM.
" @OopMyIMpPOBaHUE  ONPEACIICHUH  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB IOBOPOTA M OCTPBIX YIVIOB MPSIMOYTOJIBHOI'O
TPEYroJbHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIC = IIpuMeHEHHE OCHOBHBIX TPUIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIHMHA 1O
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpa3oBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (HOPMYJIbI
NpocTeimux CIIOXKEHMS, yJIBOEHUS, npeoOpa3oBaHuUs CYMMBI
TPHTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHUE U IIPOU3BE/ICHHS B
BBhIPAKEHUi CyMMYy M  IPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKECHMSI M YIIPOILLEHHUS €rO.
. O3HakOMJIEHHME CO CBOMCTBAaMM CHMMETPUM TOYEK Ha
eIMHUYHOW OKPY)KHOCTU M NpPHUMEHEHHE UX Ul BbIBOAA (HopMys
IIPUBE/ICHUS
IIpocreiimme = Pemenne no ¢opmysaM W TPUTOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETPUYECKHUE IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
ypPaBHEHHS U = [IpumeHeHnne OOIMX METOAOB pEIIEHUS  ypaBHEHWMH
nepasencmea (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIOKEHUs Ha
MHOKUTEIH, 3aMEHBI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHUH.
= YMeHue oTMeuaTb Ha Kpyre peleHus HPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, aDKKOCHHYC, | ® O3HakoMJIEeHHE c IIOHATHEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= N3ydyenne  ompeneneHuil  apKCHMHYca,  apKKOCHHYCA,

apKTaHreHca uucia, (QOpPMYJIHMpPOBAaHUE WX, H300pakeHue Ha
€IMHUYHON OKPYKHOCTH, IPUMEHEHUE NIPU PELICHUH YPaBHEHUN

®YHKIMU, UX CBOVMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

. O3HakoMJIEHHE C TIOHSATHEM TIEPEMEHHOM,
3aBUCUMOCTEH MEX]ly IepeMEHHBIMHU.

. O3HakoMJIeHHE ¢ TOHATHEM TIpaduKa, oOmpeaeseHue
NPUHAAIEKHOCTH TOYKM rpaduky ¢yHkouu. OmnpeneneHue o
dbopmyne TpocTeimield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON MepeMEHHON Yepes Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUE €ro.

. Haxoxxnenne obGnactu ompeneneHuss U 00JacTH 3HAYEHUUN

byHKIIMN

IIpuMepamMu

CpoiicTBa pyHKIMH.
I'padpuueckasn
HHTepIpeTanus.
IIpumeps!
(pYHKIMOHAJIBHBIX
3aBHCUMOCTEH B
peaJIbHbIX

npoueccax 1 sBJIeHUAX

. O3HakomieHre c IpuMepamMmu (GYHKIIMOHATIBHBIX
3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIIMH.

= O3HakoMiIeHHME €  JOKa3aTeIbHBIMU  PaCCYXICHHUIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW W KBaJApaTUYHON (QYyHKUUI,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBaApaTUYHOM (YHKIMI, MOCTpOEHUE UX
rpajuxoB. Iloctpoenne u  uTeHHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHUH.

. CocraBnenne BHUJIOB (QYHKIMI 1O JaHHOMY YCJIOBHIO,
pelleHne 3a7a4 Ha 3KCTPEMYM.

. Brimonnenue npeobpazoBanuii rpaduka GyHKIHN
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Ooparnblie pyHKUIMH

= N3yuenne noHsATHST 00paTHOW (YHKIIUU, OTIPECIICHHE BHUIA
U TocTpoeHue rpaduka oOpaTHOW (DYHKIMHM, HaXOXKICHHE €e
oOnactu onpeneneHus U obsnactu 3HadyeHuil. [lpumenenue cBoiicTB
(GyHKUMH TpH HMCCIEIOBAHWM YpPAaBHEHHWH M PpEIICHUM 3a7ad Ha
IKCTPEMYM.

. O3HaKOMJICHHE C TIOHSITHEM CJIOXKHON (PYHKIUU
CreneHnble, = Boruncnenue 3HaueHuit GyHKIMI 110 3HAYEHUIO apryMeHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TMONOXKEHUS TOYKM Ha Tpaduke 1o ee
Jorapupmuyeckue u KOOpJMHATaM U Hao0OpOT.
TPUTOHOMETPHYECKHUe = Hcnonp3oBanne CBOMCTB  (YHKIMIA AN CpaBHEHUs
pynkumnu. O0parHbie 3HAYEHUI cTerneHel u Jorapu@mos.
TPUTOHOMETPHYECKHUe = [TocTtpoenne rpadUKOB CTEMEHHBIX W JOTapHU(PMHUYECKHX
¢pyHKunH GbyHKIHIA.
. Pemenne nokaszarenbHbIX U JIOrapu(MUUYECKUX YpaBHEHUUN
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHui u
[IpUMepaMu TapMOHUYECKUX KOJIEOAHUM JJIsl ONUCAHUS MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HaKOMJIEHHE C IOHSATHEM pPAa3pbIBHOM NEPUOAMYECKON
byHKIIMM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenne cBONCTB (YHKIUI Al CpaBHEHHs 3HAUCHUU
TPUTOHOMETPUUECKUX (YHKIUI, pEHIeHHs] TPUTOHOMETPUYECKHX
YpaBHEHUM.
. [Toctpoenne rpadukoB O0OpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

MOCJIEI0BATENbHOCTH, CIOCO0aMM €€ 3aJJaHMs, BBIUMCIECHUSIMH €€
YJICHOB.

. O3HaKOMJIEHHE € IOHSATHEM IIPEJIENA MTOCIEN0BATEILHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHUCIOBOTO psiia Ha TpUMEpPE BBIYMCICHHUS CYMMBbI OECKOHEYHO
yOBbIBaIOLIE reOMETPUUECKON TPOrPECCUH.

. Pemenne 3amay  Ha nOpuMeHeHHE (OPMYJIBI  CyMMBI
0ECKOHEYHO yOBIBaIOIIEH reOMEeTPHUECKON MPOTrPECCHH
IIpousBoanas u ee - O3HaKOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpuMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

FeOMETPUYECKOTr0 CMBICNIA, H3YyYEHHE alrOpuTMa BBIYHCICHHS
MPOM3BOHONW HAa TPUMepe BBIYMCICHHS MTHOBEHHOW CKOPOCTH H
YIJI0BOTO KOA(PPHUIIMEHTa KacaTeIbHOM.

= CocraBneHre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBuwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJEMEHTApHBIX  (DYHKIMA, TIpUMEHEHHE  JUIS
muddepeHpoBanuss  (QYHKUMNA,  COCTAaBICHHMS  YpaBHEHHS
KacaTeIbHOM.

. W3yuenne TeopeM O CBA3M CBOWCTB (YHKUUMH U
IPOU3BOJIHON, ()OPMYIIMPOBKA UX.
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= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUSA
GbyHKIMH, 32 TaHHOU (HOpMYITOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMH M TPOU3BOIHOU I10
uX rpapukam.
. [lpumeHeHne MNPOM3BOAHOM JUIi pELIEHUS 3a1ad  Ha

HaXO0XJICHUC HaI/I6OJIbH_I€I‘O, HaAaMMCHBIICIO 3HAUYCHUA W Ha
HaXO0XICHHUEC OKCTPEMYMaA

IIpousBoaHasi u
HHTErpaJ

. O3HaKOMJIEHHE C IOHITUEM UHTErpajla U NepBOOOpa3HOM.

= W3yuenue npaBuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelionuna.

= Pemenne 3amau  Ha cBA3b  NepBOOOpa3sHOM U ee
MIPOM3BOIHOM, BBIYHCIICHHUE TIEPBOOOPA3HON ISl TaHHOU (YHKIINH.
= Pemenne 3amad  Ha  NpUMEHEHHE  HHTErpaja A

BBIYUCICHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH U rmomaneﬁ

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB C
JABYMS IlepeMeHHbIMH

. O3HakoMJICHHE C MPOCTEHINMMH CBEACHHSIMU O KOPHSX
anredpanvyecKux YpaBHEHU, MOHATUSAMHU UCCIIE0BAHUS
YpPaBHEHUH U CUCTEM YPABHEHHIA.

. N3yuenne Tteopunm paBHOCUIBHOCTU YPaBHEHUU U €€
npuMmeHeHus. [loBropeHue 3amucu  pelmIeHHs  CTaHJAPTHBIX
yYpaBHEHUM, IPUEMOB MPeoOpa30BaHUs YPABHEHUHN JIJIsl CBEJICHUS K
CTaH/IAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0KA3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBoiictB u rpadukoB (yHKUMNA Ams

peuieHus ypaBHeHHH. [loBTOpeHHE OCHOBHBIX NPUEMOB pEIICHHUS
CUCTEM.

. Pemenne ypaBHeHHMH C TPUMEHEHHMEM BCEX IIPUEMOB
(pa3noXeHusT Ha MHOJXKUTEIH, BBEIEHUS HOBBIX HEU3BECTHBIX,
M0JICTAHOBKH, Irpa)uecKoro MeTo1a).

= Pemenune cuctem ypaBHEHUH C NPUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIMMU BOIIPOCAMHU PELICHHS HEPABEHCTB
U HCMOJb30BAaHUE CBOMCTB M IpaukoB (QYHKIMH HpU pELICHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB ¢ IPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeneHne MaTeMaTHMYECKUX METOAOB Ul pelIeHUus
coJepXKaTeNbHbIX 3aJad M3 pPa3IUYHBIX oOnacTeil Hayku u
npakTuku. VHTepnpeTupoBaHue pe3ylbTaTOB C YYETOM pealbHBIX
OrpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

- W3yuenne mnpaBuiaa KOMOWHATOPUKH W TNPUMEHEHHUE MpU
peleHn KOMOMHATOPHBIX 3a]1a4.

- Pemenne KOMOMHATOPHBIX 337a4 METOJOM Iepebopa u Mo
MIPaBUITy YMHOXEHUSI.

. O3HakoMJIEHHE c MIOHATUSAMHU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COUYETaHUSIMU, TIEpeCTaHOBKaMH U popMyJIamMH JIIs
UX BBIYUCIICHUS.

= OObsicHeHHe W IpUMeHeHHe (opMyn Ui BBIYMCIECHUS
pPa3MEILEeHUM, IEPECTaHOBOK U COUYETaHUM IIPU PEILICHUH 3a4au.
. O3nakomiieHHe ¢ OMHOMOM HbBIOTOHA W TPEYroJIHLHUKOM
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ITackamns.

. Pemenue npaktuyeckux 3aaad ¢ UCIOJIb30BAHUEM MOHATUN
1 TIpaBUJI KOMOMHATOPUKH
DJieMeHThI TeOpUun . N3ydyeHne KIacCHMYECKOrO0 ONPEAEIEHUS BEPOSATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
" PaccmoTpenne npuUMEpOB  BBIYMCIEHUS  BEPOSITHOCTEM.
Pemenre 3a1ay Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHI
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPEACTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpaq)mm) - Pemenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CIIOBBIX
JIAHHBIX, BBIYNCIIEHUE UX XapPaKTEPUCTHUK
I'EOMETPU
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKAa U TIPUBEACHUE JI0KA3aTEIIbCTB MPHU3HAKOB

NMPOCTPaHCTBE

B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX M IUIOCKOCTEH. Pacnio3HaBaHue
Ha 4Yeprekax M MOJAENAX PA3JIMYHBIX CIIy4aeB B3aWMHOIO
PacIOJIOKEHUS NPSMBIX M IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
CYXKJICHUH.

n @opMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOIWCTB
[apaJUIEIbHBIX U NEPIEHAUKYIISPHBIX ITUIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosiHeHue NoCTpoeHMs! YIi0oB MEXAY NPSMBIMH, IPSIMOU
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTAMM IO OIMCAaHHIO U
pacrno3HaBaHUE UX HA MOJEIIAX.

. IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSMBIX
Y IUIOCKOCTEW IIPU PELICHUH 3aa4.

. N300paxkeHne Ha pHUCYHKax M KOHCTPYHPOBAHHME Ha
MOJECIIAX NEPHEHAMKYIIAPOB U HAKIOHHBIX K INIOCKOCTH, NPSAMBIX,
MapaJUIEIbHBIX INIOCKOCTEH, YIVIOB MEXY IIPSIMOM U INIOCKOCTBIO U
000CHOBaHNE TOCTPOCHHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAacCTOSHMS OT TOYKHU JO IUIOCKOCTH, OT MPSIMOM J10
IJIOCKOCTH, MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOMIIMHUCS
HPSMBIMU, MEXKAY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.

. @OopMyIMpOBaHHE W JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHHUS, CBOMCTBA).

= N300paxkeHne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXIeHMHA. OmnpeneneHHe M BBIYHCICHHUE
paccrossHuit B mpocTtpaHcTBe. [Ipumenenune ¢dopmyn U Teopem
IJIJAHUMETPUH IS PEILICHUS 3a1a4.

. O3HakomieHre c MTOHSATHEM MapaJyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBorcTBaMu. POpMyIUpPOBaHUE TEOPEMBI O
IIJIOMIA Y OPTOTOHAJIBHOM MPOEKIIMM MHOTOYTIOJIbHHKA.

- [Ipumenenne Teopuu 1Is1 OOOCHOBAHUS MOCTPOCHHH U
BBIYMCIICHUM.

- ApryMEHTHpOBAaHHE CBOUX CYXIEHHH O B3alMMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX QPUTYP

MHororpanHuKHu

. OnucaHne W XapakTEpPUCTHKAa  Pa3IUYHBIX  BUJOB
MHOTOTPAaHHUKOB, IEPEUYHUCIICHUE UX AJIEMEHTOB M CBOMCTB.

. N3006pakeHrne MHOTOTPAHHUKOB U BBITTOJIHEHUE TIOCTPOCHUS
Ha N300paKCHHUSIX U MOJICIISIX MHOTOTPaHHUKOB.

. BrplunciieHne  JMHEMHBIX ~ DJIEMEHTOB M YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(PUTYpAIUAX, apPryMEHTHPOBAHHUE CBOUX
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CYKICHU.

. XapakTepucTuka M H300paKEHUE CEeUeHHs, pa3BEPTKU
MHOI'OI'PaHHHUKOB, BBIYMCICHHE IUIOIIAAECH TOBEPXHOCTEH.

. [locTtpoenune mpocTeHImMX CeYeHUH KyOa, IPU3MBI,
nupamubl. [IpuMenenne pakToB 1 CBeIeHUH U3 IUIAHUMETPHH.

= O3HakOMJIEHME € BHMJAMU CHUMMETPUN B IPOCTPAHCTBE,
dopMynupoBaHUE OIpeleNeHul M CBOMCTB. XapaKTepUCTUKA
CUMMCTPUHU TCJI BpAallICHUA U MHOTOTPaHHUKOB.

= [IpumeHeHue CBOMCTB CUMMETPHH MPU PELICHUH 3a/1a4.
. Hcnonp3oBanne MpruoOPEeTeHHBIX 3HAHUNA 1151 HCCIIeIOBAHUS
Y MOJICIIMPOBAHUS HECTIOKHBIX 3a]1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB IO YCJIOBHUSIM 3a]a4
Tena noBepxHoOCTH . O3HakoMIICHHE C BUAAMHU TEJ BpamleHus, (OpMyIHpPOBAHNE
BpallleHus UX OIPEEIICHUI U CBOMCTB.
. DopMyIMpPOBAHUE TEOPEM O CEYEHHUH LIapa IUIOCKOCThIO U
IJIOCKOCTH, KacaTeabHOMU K cdepe.
. XapakTepucTuka M U300paKEHHE TN BpalleHus, HX
pa3BepTKH, CEUCHUSI.
. Pemenune 3amau Ha NOCTPOEHHE CEUYEHMM, BBIYUCIIEHUE

JUTMH, PaCCTOSIHUH, YIIIOB, ruiomaaei. [IpoBenenue nokasaTenbHbBIX
pacCyXJIeHUM MpHU PEIICHUH 3aa4.

. [IpuMeHeHHEe CBOMCTB CUMMETPHUM IpU pEIIEHHM 337ay Ha
TeJa BpaIeHUs, KOMOMHAIIUIO TeJl.
. N300pakeHre OCHOBHBIX KpPYIJIBIX TeJl U BBIIIOJHEHHE
PHCYHKA 10 YCJIOBHIO 33/1a4H
HN3mepenns B . O3HakoMmJIeHHME C TMOHATUSAMH IUIOIAQAM U o0bema,
reoMeTpHuu aKCUOMaMH U CBOWCTBaMH.
= Pemienue 3aau Ha BBIUMCIIEHUE TUIOMIAJEH TIIOCKUX (UTYP
C TPUMEHEHHUEM COOTBETCTBYIOIIMX (GopMysl U (aKTOB U3
IUTAHUMETPHH.
. N3yuenne TEOpEM 0 BBIYMCIICHUH 00BEMOB

MPOCTPAHCTBEHHBIX TN, PEIIeHHe 33Jad Ha MpUMEHeHue Qopmys
BBEIYHCIIEHUS 00BEMOB.

. WN3ydyenne  ¢opmyn i  BBIUMCICHHS  IUIOIIaed
MMOBEPXHOCTE MHOTOTPAHHUKOB U TEJI BPAIIIEHUS.
= O3HakoMJI€HME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(HEpPHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUJIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarel n BekTOpbHI | ® O3HakoMJIEHUE C IOHATHEM BeKTOpa. M3yueHue nekapToBoi

CUCTEMBI KOOpAWHAT B IMPOCTPAHCTBE, IMOCTPOCHHUE IO 3adaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTeﬁ, HaXO0XJACHUC KOOPAUHAT TOYCK.

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Boruncienue paccTossHUNA MEK1y TOYKAMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEIMYMH, IMPABUII

Pa3JIoKCHUA BCKTOPOB B TPEXMCPHOM IIPOCTPAHCTBE, IIPaBUII
HAaXOXICHUA KOOpJAWHAT BCKTOpa B IHPOCTPAaHCTBE, IIPABUIL
IICﬁCTBPIﬁ C BCKTOpaMH, 3aIaHHBIMU KOOpJIMHATAMHU.

. [IpumeneHne Teopuu NMpU PEIICHUM 3a7ad Ha JACHCTBUS C
BEKTOpPAMH.
= W3yuenue CKaJISIPHOTO MIPOU3BEACHUS BEKTOPOB,
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BEKTOPHOTO YIpaBICHUSA MOPsIMOM U TUIOCKOCTU. [IprmeHeHne
TEOPMU MPU PEUNIEHMHA 3a0a4 Ha JICUCTBHS C BEKTOpPAMH,
KOOpPJMHATHBIN METOJl, MPUMEHEHHE BEKTOPOB ISl BBIYMCICHUS
BCJIMYHMH YIJIOB U paCCTOSIHHﬁ.

= O3HakOMJIEHHE C JJOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BaHUEM BEKTOPOB

3. YCJIOBUS PEAJIN3ALIMNA PABOYEWM ITPOI' PAMMBI YUYEBHOM JUCIIUILINHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MAaTepPHAIbHO-TEXHHYECKOMY 00ecredyeHn 0

Peanu3anuus yyeOHOW OUCHMIUIMHBI TpeOyeT Haiauuyusl y4eOHOro KaOMHETa, OCHAILEHHOI'o
CHeuaIu3upOBaHHON y4eOHON MeOEesbIo U CpeACTBaMU O0yUEHHUSI.

OO6opynoBanue y4yeOHOro kKaOMHETa: MOCAJO0YHBIE MECTa IO KOJUYECTBY OOY4YaIOLIMXCS;
pabouee MecTO mpenojaBaTelisi; KOMIUICKT YYEOHHKOB IO MAaTeMaTHKe; KOMIUIEKT HariIsIHbBIX
O0COOUI; KOMIUIEKT TECTOBBIX U MHIMBHUYaJIbHbBIX 3aJaHUH.

Texnnueckue cpeacTBa 0OydeHUs: HHTEPAKTUBHAS JTOCKA C JIMLIEH3UOHHBIM MPOTPAMMHBIM
o0ecriedeHrneM, MylIbTUMeIUITHOE 000pyI0BaHUE, CBOOOAHBIIN JOCTYIl B UHTEPHET.

[Ipu peanuzanuum paboueld mporpammsl yueOHOM aucuuimabl OY/[.04 «MaremaTuka»
MOJKET OBITh MCITOJIL30BaHO MporpaMmHuoe obecrneuenre Big Blue Button (BBB), Moodle, SI-auck.

3.2. Undopmanuonnoe odecneyenue. [lepeyenb pekoMeHayeMbIX YUeOHbIX H3TaAHMIA,
HHTEPHET-PECYPCOB, 10NMOJTHUTEILHOMH JTUTEPATYPbI
OcHoBHast TUTEpaTypa:

1. KouerkoBa, 1. A. Maremaruka. [lpaktukym : yue6Hoe nocodue / M. A. Kouetkona,
K. U. Tumomko, C. JI. Cenesenb. — Munck : PecnyOnukaHCKUH MHCTUTYT MPOQPECCHOHATBHOTO
obpazosanus  (PUIIO), 2018. — 505 c¢. — ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (mata obpamenus: 29.05.2021). — Pexxum moctyma: s
aBTOPU3. NOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

2. AxwmetranueBa, B. P. Marematuka. Jluneiinas anreOpa : yueOHoe mocodue / B. P.
AxwmerramueBa, JI. P. TamsyrogunoBa, M. W. TamsyrmunoB. — MockBa: Poccuiickuit
rocyapcTBeHHbI yHUBepcuteT mpaBocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(nara ob6parmenus: 29.05.2021). — Pexum goctyma: ist
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN.

3. lopromikun, A. I1. Matemaruka: yuebnoe nocooue / A. I1. ['opromkus ; mon pea. M.
W. Bomunuapa. — CaparoB :A#i [Tu Op Memua, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.ntml (mara oOpamenus: 29.05.2021). — Pexum aoctyma: Juist
aBTOPU3. NOJIb30BATENEH. — TEKCT: AIEKTPOHHBIN.

4. ®omunbix, E. M. Maremartuka. [Ipaktukym : yueOHoe nocobue / E. 1. DoMuHBIX. —
MuHck : Pecniyonukanckuii HHCTUTYT nipodeccruoHanbHoro odpazosanus (PUIIO), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (nara oOparueHwus:
29.05.2021). — Pexxum focTyma: Ajisi aBTOPU3HP. TOJIb30BaTenei

5. Kopobeitnukosa, 1. 0. Marematuka. Teopus BeposiTHOCTeH : yueOHOE mocodue 1iist
CIIO / U. 1O. Kopobeitaukosa, I'. A. Tpy6enkas. — Caparos : [Ipodhobpazosanue, 2019. — 154 c. —
078-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html  (mara oOpamieHus:
29.05.2021). — Pexxum gocTyma: Juist aBTOPH3. MOJIb30BaTeleil. — TEKCT @ SJIeKTPOHHBIN.

6. MyxamernunoBa, P. I. Maremaruka. IloaroroBka x @enepanbHOMY HHTEpPHET-
sK3aMeHy: ydeOHo-mertoamueckoe mocoome mma CIIO / P. I MyxameraunoBa. — CaparoB :
[TpodobpazoBanue, 2019. — 117 C. — 978-5-4488-0256-0. — URL:
http://www.iprbookshop.ru/83655.html, (mara oGpamienus: 29.05.2021). — Pexxum gocrtyma: ist
aBTOPHU3. I10JIb30BaTENIEH. — TEKCT : 2IEKTPOHHBIN.
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http://www.iprbookshop.ru/84874.html
http://www.iprbookshop.ru/65863.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/84911.html

JlononHuTENbHAS IUTEpATYpa:

1. bammvakoB M.M. Maremaruka: anreOpa W Hadaja MaTreMaTHYeCKOTO aHaln3a,
reoMeTpusi: ODIEKTPOHHBIM  y4e0-MEeTOA. KOMIUIEKC JJs CTYACHTOB Mpo(dhecCHOHAIBHBIX
00pazoBaTebHBIX OpraHu3aIyii, ocBanBaromux npopeccun u cnenuanbHoctu CI10. — M.,2017.

WuTepHer-pecypcesr:

1. www.fcior.edu.ru (Mupopmannonnsle, TPEHUPOBOYHBIE U KOHTPOJIHHBIE
MaTepUalbl).

2. www.school-collection.edu.ru (Exunas komnekimy nupoBbsIx 00pa3oBaTeIbHBIX
pecypcoB).
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3.3. MeTonnueckoe obecnevyeHue 00pa3oBaTeIbHOI0 Mpouecca AJsi 00y4eHust
UHBAJH/IO0B U JIUL ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

VYcnoBus opraHuzaluM U CoAep)KaHue OOydeHHsl M KOHTPOJIA 3HAHWM WHBAJIUIOB U
oOyuvarouuxcs ¢ OB3 no aucuuminuHe «MaremaTtukay OnpeaessitoTcs NporpaMMoi AUCHUIUINHBL,
aIaTHPOBAHHON NIPU HEOOXOTUMOCTH JUIsl 00ydeHHS YKa3aHHBIX 00yJaromuxcsl.

Opranuzanus oOydeHus], TeKyed 1 MPOMEKYTOUHON aTTeCTallui CTYIAEHTOB-UHBAIUIOB U
ctyneaToB ¢ OB3 ocymecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH TNCHXO()HU3UMYECKOTO Pa3BHUTHS,
WH/IMBUYaJIbHBIX BO3MOYKHOCTEH U COCTOSHUS 3A0POBbS TAKMX O0YYaIOLIMXCS.

Hcxonst 3 ncuxo(u3n4eckoro pa3BUTUS M COCTOSIHUS 370POBbSI CTYIEHTOB-WHBAIHUIOB U
cryaentoB ¢ OB3, opranusyiorcs 3aHATHS COBMECTHO C JPYTMMH OOy4YarOImIMMHUCS B OOIIMX
rpymnmnax, HCHOJb3Ysl COLMAIbHO-AaKTUBHBIE U pPEQIEKCHBHbIE METOAbl OOy4YeHMs CO3[aHus
KOM(OPTHOTO TCHXOJIOTHYECKOTO KIMMaTa B CTYJCHUECKOW TPYIIE WIH, IPH COOTBETCTBYIOLIEM
3a8BJICHUU TAaKOro oOOyyaromlerocs, IO WHAMBHMIYalIbHOH Iporpamme, KOTOpas SBJISETCS
MOAM(HUIIMPOBAHHBIM BapUaHTOM OCHOBHOW paboueil mporpamMmbl JUCHMIUIMHBEL [lpu sTOM
COIep)KaHUE NPOTrpaMMbl JAUCLUUIUIMHBL HE M3MEHseTcs. M3MeHsTcs, Kak NpaBuilo, (OPMbI
00y4eHUs1 1 KOHTPOJISI 3HaHUH, 00pa30BaTeIbHBIC TEXHOJIOTHH U IUJAKTHYECKUE MAaTEPHAIIBL.

OOyueHue CTYyIEHTOB-MHBAIMIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBIATHCS
WH/IMBUIYAILHO W/WIIN C IPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHIA.

JluctaHIIMOHHOE 00y4yeHue o0ecreunBaeT BO3MOKHOCTh KOMMYHUKAIIMN ¢ TIpenoaBaTesnem,
a TaKke C JPYrMMH OOy4aeMbIMH IIOCPEACTBOM BeOWHApPOB (HApPHUMEpP, C HCIOIb30BAaHHEM
nporpaMmbl  SKype), 4ro crocoOCTBYET CIUIOUEHHIO TPYIIIbI, HANPABISET Y4eOHYK TIpyIIy Ha
COBMECTHYIO palOoTy, 00CyX/IeHUE, IPUHATUE TPYIIIOBOIO PELICHUS.

B yueOHOM mpouecce s MOBBIIIEHUS YPOBHS BOCHPUATUS U NEepepabOTKU yueOHOM
UHPOPMAIIUN CTYICHTOB-UHBAIMAOB W CTyAeHTOB ¢ OB3 mpuMEHSIOTCS MyIbTHUMEIUNHBIE WU
CHeLMaIM3UpPOBAHHBIE TEXHUYECKHE CpEeICTBa IpueMa-ieperayd y4deOHOM wuH(popmauuu B
JOCTYIHBIX (OpMax JJsl CTYICHTOB C PA3IMYHBIMH HApYIICHUSMH, O0ECIeYMBAETCS BBITYCK
aNbTepHAaTUBHBIX  (OPMATOB  TEYATHBIX  MaTepUaloB  (KPYMHBIM  IIPUQT), SIEKTPOHHBIX
0o0pa3oBaTelnbHBIX pecypcoB B (opMax, aJanTUPOBAaHHBIX K OTPAaHUYEHHUSIM  370POBBS
00y4aroLXcsl, HATMYMe He0OXOAUMOT0 MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pa3paboTka ydeOHBIX MaTe€pHaTIOB MPOU3BOIUTCS IPEIOAABATEIEM C YUYETOM
TOrO, YTOOBI CTYIEHTHl C HAapYIICHUSAMH Ccllyxa TMOoJydyaldd HHGOPMALKI0 BH3YyallbHO, C
HapyIMICHUSAMU 3pEHHS — ayluajibHO (HAampuMep, C MCIIOJIL30BAaHUEM MPOTPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: IIpenooasamenu, yuebHvle KYpCbl KOMOPbIX Mpebdylom om CmyOeHmos
8bINOJHEHUSI ONPEOeNeHHbIX cneyuguueckux Oelcmeutl U npeocmasianuux cooou npobiemy unu
oeticmeue, HeBbINONHUMOE OJi CIYOEHmMO8, UCNbIMbIEAIOWUX MPYOHOCIU C NepeosUdICeHuemM Ul
peuvto, obszanvl 6 PIIJ] yuecmv smu ocobeHHocmu u npeoirazams CMYOeHmAam-uHeaIuoam u
cmydenmam ¢ OB3 anbmepnamugnvie Memoobvl 3aKpenienus uzyuaemo2o mamepuad.

Jlnst oCyIIeCTBICHUS NMPOLEAYpP TEKYILEro KOHTPOJIS YCHEeBAEMOCTH M MPOMEXYTOUHOM
arTecTanuu olydJaronuxcs uHBaIUI0B U Juil ¢ OB3 (oHa O1eHOYHBIX CPECTB MO JTUCIHIUINHE,
MO3BOJISIFOIMI OLEHUTh JOCTH)KEHUE UMM PE3yNbTaToB 0O0yYeHHsI U YpPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHITNH, MPEAYCMOTPEHHBIX YYE€OHBIM IUTaHOM H pabodeil MporpaMMoi JUCIUIUTHHEI,
aJlanTHpyeTCst Ui 00yYaIoUIMXCsl MHBAJIUAOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS
C YYeTOM WHAMBHIYAIBHBIX TCHUXO(U3NOJOTHUECKAX OCOOCHHOCTeH (yCTHO, TMHCBMEHHO Ha
Oymare, NMMCbMEHHO Ha KoMmIbloTepe, B (opme TectupoBanus M T.0.). llpm HeoOxomumocTu
O0yJaromMcs  MPENOCTABISETCS  TOMONHUTEIBbHOE BpeMs Ui IOATOTOBKM OTBETa TIPHU
POXOXKJICHUH aTTeCTalHH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM JUCIUILIUHBI

Tekymuii KOHTPOJIb M  OLEHKAa pPEe3ylbTaroB
OCYULIECTBIIICTCS IIPENOABaTeNleM B MPOLIECCE NTPOBEACHUS
B hopMe dK3aMeHa

OCBOCHHSI y4eOHOH  TUCIUILTAHBI
3ansaTui. [Ipomexxyrounas arrecranus

Pesynbrarel 00yueHus
(OCBOCHHBIC YMEHUSI, YCBOCHHBIC 3HAHUS)

@opMbI U METOJIBI KOHTPOJIA U
OIICHKH PE3YJbTAaTOB 00yUYECHUS

* IMYHOCTHDIE:
- c(hopMHUPOBAHHOCTH TPEACTABICHUN O MAaTEMaTHKE Kak
00 YHUBEPCATHHOM SI3BIKE HayKH, CpelcTBe
MOJICIIUPOBAHUS SBJICHUN W TPOIIECCOB, UICSIX M METOIAX
MaTEeMaTHKU,

- TMOHUMAHHWE 3HAYMMOCTH MATEMAaTUKH [UIsl HAyYHO-
TEXHUYECKOTO Iporpecca, chOpPMHUPOBAHHOCTh OTHOIICHUS
K MareMaThKe KaK K 9acTHU OOIICYEIIOBEUSCKON KYIBTYpPhI
gyepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTeMaTHKH,
DBOJIOMEH MaTeMaTHYSCKUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHUSI, IPOCTPAHCTBEHHOTO
BOOOPKEHUS, alTOPUTMUICCKON KYJIBTYPBI, KpUTHYHOCTH
MBIIUICHUST HA YPOBHE, HEOOXOAMMOM Ui Oymyliei
po(heCcCHOHAIBHON  JEeATEIBbHOCTH, IS TPOJOJDKEHUS
00pa3oBaHMs M CAaMOOOPA30BAHUS;

- OBJIQJICHUE MATeMaTHYCCKUMH 3HAHUSMU U YMEHUSIMH,
HEOOXOIMMBIMH B IIOBCEIHEBHOM >XHM3HH, IJIS OCBOCHHS
CMEKHBIX €CTECTBEHHO-HAYIHBIX JUCITUTLIH u
TUCIUIIAH TPOo(dECCUOHANBHOTO IUKIA, IS TOTy4YeHHS
oOpa3oBaHMsl B 007acTsX, HE TpeOyroIUX yryOlIeHHON
MaTeMaTHYeCKON MOTOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM
qrclie camMo0o0pa3oBaHUIO, HAa TMPOTSHKEHUU BCEH KHU3HU;
CO3HATEJIHLHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
Kak  YCJIOBHIO  YCHEIIHOW  NpodeCcCHOHANBHON U
OOIIECTBEHHOM JIEATECIHEHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOMN
TBOPYECKOW M OTBETCTBEHHOMU ACSITENHLHOCTH;

- TOTOBHOCTB K KOJUISKTUBHOM paboTe, COTPYTHHUYECTBY CO
CBEPCTHHUKAaMH B  00pazoBarenbHOW, OOIIECTBEHHO-
MOJIC3HOM, y4eOHO-MCCIIEIOBATEIbCKOM, TIPOEKTHOW |
JIPYTUX BUIOB JIESTEIBHOCTH;

- OTHOIICHHWE K TMPOo(ecCHOHATBHOW JEATEITBHOCTH KaK
BO3MOXKHOCTH y4acTus B pelieHun JINYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBECHHBIX, OOIIECHAITMOHATHHBIX

npooiem;

°* METAIIPCAMETHDIE:

- yMEHHE  CaMOCTOSTEIbHO  ONpEACSTh  IEH
JACATCIIBHOCTH MW COCTABJIATH IINIAHBI  ACATCIIBHOCTHU,
CaMOCTOSATENIFHO ~ OCYILECTBISATh, KOHTPOJIHPOBATh U
KOPPEKTUPOBATh  JCATENILHOCTh,  HCIOJIB30BaTh  BCE

BO3MOXKHBIE PECYpChbl IJisi JIOCTUXKEHUSI TOCTABICHHBIX
nejael W peanu3aluyl IUIAHOB JICSITCIIBHOCTH, BBIOMpATh
YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYaIUsIX;

[TucbMeHHBIN KOHTPOJIBL B (hopme:

1. [IpoBepounass pabora 1O
Teme «KopHu, CTEIeHH,
J0rapupMb»

2. [IpoBepounass pabora 10
TeMme «DyHKIUN

3. [TpoBepounas paborta
«IIpon3BogHas U UHTErPAI»

4, [TpoBepounas paborta
«YpaBHEHUS 1 HEPABEHCTBA»

5. [TpoBepounas paborta
«DJIEMEHTHI KOMOMHATOPUKH,
TEOpUHU BEPOSITHOCTEH u
MaTEMATUYECKON CTaTUCTUKU

6. [TpoBepounas paborta
«I'eomerpusi»

VYeTHBIE  KOHTpONb B dopMme:

- UTHAMBUAYAJIBHOTO OIpOCa;
- (pOHTAILHOTO OTPOCa;

[IpomexyrouHnas  arrecranus
9K3aMEH BO 2 ceMecTpe
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- YMEHHUE IPOAYKTUBHO OOIIATHCS U B3aUMOECHCTBOBATh B
MPOLECCE COBMECTHOM AEATEIbHOCTH, YYUTHIBATH MO3ULIMHU
OpPYTUX  YYacCTHHUKOB  JI€ATENbHOCTH,  A((HEKTHUBHO
pa3pemiarb KOHQJIUKTHI;

- BJQJICHHE HaBbIKAMHM  I[103HABATEIbHOM, y4yeOHO-
HCCIICIOBATENbCKOM M TPOEKTHOW  JEATEIIbHOCTH,
HaBbIKAMHM  pa3pelieHuss MpolieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJ0B
pEelIeHUs] MPaKTUYECKUX 3a/a4, NPUMEHEHUIO Pa3IMYHbIX
METO/0B NIO3HAHUS;

- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITENIbHOI
H(OPMAITMOHHON-TI03HABATEIILHOM JIESITEIIbHOCTH,
BKJIFOYass YMEHHUE OPHUEHTUPOBATHCSA B  PA3IUYHBIX
HUCTOYHUKAX HWH(OpMAIMU, KPUTUYECKU OLICHUBATH M
UHTEPIPETUPOBATh  MH(POpPMALIMIO, TOIY4aeMyK U3
pa3IMYHBIX HCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMHM CpEACTBAMHU: YMEHHE SICHO,
JOTMYHO M TOYHO H3Jararb CBOK TOYKY 3pEHUS,
HCIIOJIb30BaTh aJCKBaTHBIC SI3bIKOBBIE CPECTBA;

- BIIAJICHHE HABbIKAMH I103HABATEIIbHON pediaekcun Kak
OCO3HAHUE COBEPIIAEMBIX JEUCTBUHA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAaHUM, I'PAHUI] CBOETO
3HAHUS ¥ HE3HAHUSI, HOBBIX IMO3HABATEIbHBIX CPEACTB IS
UX JIOCTUKEHUS,

- LEJIEYCTPEMIICHHOCTh B IMOUCKAaX W NPUHATHH PEIICHUMH,
CO00pa3UTETHLHOCTD u WHTYULHS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEICTaBIICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh Kpacory u TapMOHUIO MHpA;
* IpeAMeTHbIE:

- c(hopMHUPOBAHHOCTH MPEACTABIEHUH O MaTeMaTHKE Kak
YacTU MHPOBOM KYJBTYpbl M MECT€ MAaTEMAaTUKUA B
COBPEMEHHOW IUBIIM3AIINU, CTTIOCO0AX OMUCAHUS SBICHHIA
pEAIbHOTO MHpa Ha MATEMATHYECKOM SI3BIKE;

- cOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUYECKUX
MOHATHSAX KaK BaXHEUIIMX MAaTEMaTUYECKUX MOIENISX,
MO3BOJIAIOIIMX OIKCHIBATH U U3Yy4aTh pa3HbIC IPOLECCH U
SBJICHUSA; IOHUMAaHUS BO3MOYXHOCTH AaKCHOMAaTHYECKOIO
MOCTPOEHHS MAaTEMATUUYECKUX TEOPUH;

- BJAQJEHUE METOJaMH JIOKa3aTeIbCTB W aJITOPUTMOB
peleHusi,  yMEHUWE  HX  [PUMEHSATh,  [POBOAUTH
JIOKa3aTeIbHBIE PACCYKIICHUS B XOJI€ PEUICHUS 3a]1a4;

- BIIQJICHHE CTAHJAPTHBIMM  [PUEMAMHU  PELICHUS
pallMOHAIBHBIX W  HWPPALMOHAIBHBIX, IOKA3aTeJbHbBIX,
CTEIIEHHBbIX,  TPUTOHOMETPUYECKUX  YpPaBHEHUH U
HEPAaBEHCTB, MX CHUCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrPAMM, B TOM YHUCJE I IIOUCKA IIyTH
pelieHusT W WUIIOCTPAllMM  PEIICHUsS YpaBHEHUH U
HEPABEHCTB;

- c(hOpMHPOBAHHOCTh TPENCTABICHU OO0 OCHOBHBIX
MOHATUSAX MareéMaru4yecKoro aHajin3a M HMX CBOMCTBAx,
BIAJICHUE  YMEHHEM  XapaKTepHU30BaTb  IOBEACHHUE
GyHKIMIA, WCMONB30BAaHUE TMONYYCHHBIX 3HAHUWA IS
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ONMCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

- BJAJICHUE OCHOBHBIMU TMOHSTHSIMH O IUIOCKUX ¢
MPOCTPAHCTBEHHBIX ~ TEOMETPUYECKUX  (PUrypax, HUX
OCHOBHBIX  CBOWCTBax; C(HOPMUPOBAHHOCTH  yMEHUS
pacro3HaBaTh TreoMeTpuueckue (urypsl Ha yeprexax,
MOJENIIX U B PEAJBHOM MHUPE; NPUMEHEHHE H3Y4YEHHBIX
CBOMCTB reoMeTpuieckux Guryp u Gopmyn s pemeHus
FEOMETPUYECKUX 3a7ad M 3aJad C [PaKTUYECKUM
coJiepKaHHeM;

- c(hOpMHPOBAHHOCTh TPEACTABICHUI O Mporeccax u
ABJICHUSIX,  UMEIOUIMX  BEPOSTHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B pEaJbHOM MHPE,
OCHOBHBIX MOHATUAX 3IIeMEHTapHOMI TEOpUHn
BEpPOSITHOCTEW;  yMEHME  HaxOAWTh U  OLIEHUBATbH
BEPOSITHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIINX
MPaKTUYECKUX CHUTYallMAX M OCHOBHBIC XapaKTEPUCTUKH
CIIy4aifHbIX BEJIMYUH;

- BJIAJEHUE HaBbIKAMM  MCHOJb30BAHUS  TOTOBBIX
KOMITBIOTEPHBIX POTrpamMM IPHU PEUICHUH 3a/1au.

OO0mme KpUTEPHUM OLIEHKH Pe3yJIbTATOB OCBOEHUSI Y4eOHOM TUCHUTINHBI

B yCTHBIX ¥ IHCBMEHHBIX OTBETAX CTYJAECHTOB HA MIPAKTUYECKHUX (CEMUHAPCKUX) 3aHATHSIX, B
COOOIIEHNAX M JIOKJIaAax, 3cce M APYrux (GopMax ayauTOPHOH M CaMOCTOSATENbHOH paboThl, a
TaKKe B TEKYIIUX KOHTPOJBHBIX pPa0dOTaX Y4YMUTHIBAIOTCS: TIyOMHA 3HAHUM, BIAJCHUE
HEOOXOUMBIMU YMEHUSIMH (B 00bEME MPOTrpaMMBbl), JIOTUYHOCTh MU3JIOKEHUS MaTepuiia, BKIIOYas
0000111eHUs, BBIBOJIBI, COOJIIOJIEHHE HOPM JIMTEPATYPHON pEUH.

OnEeHKY «OTIMYHO» 3aCIyXKHBAaeT CTYIEHT, TBEPJIO 3HAIOUIMM NporpaMMHBIN Marepual,
CUCTEMHO U TPaMOTHO W3JAraloUMid ero, JAEeMOHCTPUPYIOUIMA HEOOXOIUMBIH YpOBEHb
KOMITETEHIMH, Y€TKHE, C)KAaThle OTBETHl HA JOMOJIHUTENbHBIE BOMPOCHI, CBOOOIHO BIIAJCIOLINI
MOHSTUMHBIM aIaparoM.

OneHKy «XOpomIo» 3aciIy)KMBA€T CTYJIEHT, MPOSBUBLIMI IOJHOE 3HAHUE MPOTPAMMHOIO
Mmarepuana, JeMOHCTPUPYIOIUH c(OPMHPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHblE B IpOorpaMMeé KOMIETEHLUHU, JIOMYCKAIOUUN HENPUHIUIHAIBHbIE HETOYHOCTH IpU
W3JI0KEHUH OTBETA HA BOIPOCHI.

OneHKy «yAOBJIETBOPHMTEJBHO» 3aCIyXUBACT CTYAEHT, OOHapYKMUBIIWNA 3HAHUS TOJBKO
OCHOBHOTI'O Marepuana, HO He YCBOMBIIMI JeTajld, JOMYCKAaroIIWi OMMOKM MPUHLUUIUAIBHOTO
XapakTepa, JEMOHCTPUPYIOIIMH He J0 KOoHIa c(OpMUpOBaHHbIE KOMIIETEHLIUH, YMEHUs
CUCTEMAaTU3UPOBATh MarepHrall U JeJaThb BHIBOJIBI.

OneHKy «HeyIOBJICTBOPHMTEJIBHO» 3aCIYXUBA€T CTYJIEHT, HE YCBOMBIIUH OCHOBHOIO
coJiepKaHUsl Marepuana, He YMEIOUIM cucTeMaTH3upoBaTh MH(OpMAIMIO, J1eJaTh HeoOXOauMble
BBIBOJIbI, YETKO M I'PaMOTHO OTBEYATh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOIINNA HU3KUN YPOBEHD
OBJIQJICHUS] HEOOXOIMMBIMU KOMIIETEHLUSIMHU.

OueHnBaHue CTYIE€HTA HA IK3aMeHe M0 Y4eOHO! IMCUMIJIMHE

OneHka «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIM OH IIyOOKO M MPOYHO YCBOWII
MPOTPAMMHBIN MaTepHaj, MCUEPIBIBAIONIE, MOCJIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHKOH, CBOOOAHO CIPaBISETCS C 3aJadaMu,
BOIIPOCAMM M JAPYTMMH BHJIAMH TPUMEHEHUS 3HAHUW, HE 3aTPyAHAETCS C OTBETOM MpH
BUJIOM3MEHEHUN  3aJjaHWii, TPaBUILHO OOOCHOBBIBAET TMPHUHATOE  pEIICHHE,  BIAJCET
Pa3HOCTOPOHHUMHM HAaBBIKAMHU M IPUEMAMM BBINOJIHEHUS TPAKTUYECKHUX 3a/1a4.

OlieHKa «XOPOII0» BBICTABIISIETCS CTYIEHTY, €CJIM OH TBEPAO 3HAET Marepuas, rPaMOTHO U
[0 CYIIECTBY HM3Jaraer €ro, He JOIyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC,
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IIPAaBUJILHO IIPUMEHSAET TEOPETUYECKHUE IIOJOXKEHUS IIPU DPEIICHUM IPAKTUYECKUX BOIPOCOB U
3aJa4, BllaJieeT HeOOXOAUMBIMU HAaBbIKAMH U MMPUEMAMH UX BBITTOJIHEHUS.

OneHka «y10BJIETBOPHUTEIbHO» BBICTABISETCS CTYJIEHTY, €CIM OH MMEET 3HaHUS TOJBKO
OCHOBHOI'O Marepuana, HO HE YCBOWJI €ro Jerajei, I0NyCKAaeT HETOYHOCTH, HEJOCTAaTOYHO
npaBWIbHBIE (HOPMYIMPOBKH, HAPYIICHUS JIOTHYECKOW TIOCIEIOBATENbHOCTH B H3JIOKECHUHU
MPOrPaMMHOT0 MaTepuaa, UCIBITHIBACT 3aTPYIHEHUS IPU BHITIOJHEHUH MTPAKTUYECKUX PadoT.

OneHka «HeYIOBJICTBOPHMTEJBHO»  BBICTABISAETCS  CTYJIEHTY, KOTOpPBIH HE 3HAET
3HAYUTEJIHHON YaCTH MPOrPaMMHOI0 MaTepuana, J0MYyCcKaeT CYIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO,
¢ OONBIIMMU 3aTPYJHEHUSMH BBIMIOTHIECT IPAKTUYECKHE PAOOTHI.

IlepeuyeHb BONPOCOB /1Jisl MOATOTOBKHU K IK3aMeHY
1o y4eOHoi qucuunianne «MaremaTuka

1. OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYJIBL.

2. ®ynkuus y=sinx, ee rpad)uk u CBOMCTBA.

3. OyHKMs y=CO0SX, ee rpaduK U CBOMCTBA.

4. Oynkius y=tgx, ee rpag K 1 CBOMCTBA.

5. Oyukums y=Ctgx, ee rpauk U CBOHCTBA.

6. [IpeobpaszoBanue rpaduKoB.

7. YeTHble U HEUETHBIE (PYHKIUU.

8. Bospacranue, yosiBaHue GyHKIUN. DKCTPEMYMBI.

9. Cxema uccrnenoBanus QpyHKIUU.

10.  ApkcuHyc, apKKOCHHYC, QpKTaHT€HC, apKKOTaHTeHC.

11.  Onpenenenue npousBoaHoil. [Ipupaiienue aprymenTa, npupamieHue GyHKIUH.

12.  IlpaBuia BEIYUCIICHUS POU3BOIHBIX.

13.  IlpousBoaHas CI0OXHON (HYHKIUHU, TPUTOHOMETPUYECKUX (QYHKIUH.

14. OcHoBHbIE GpopMyIbl 1 PepeHInpOBaHNUS.

15.  KacarenbHas K rpaguky GyHKIUH.

16.  Ilpow3BoaHas B TEXHUKE U (U3UKE.

17.  Ilpu3Hak Bo3pacTaHMs WIK yObIBaHUS (DYHKIIMH.

18.  Kpurnyeckue TOUKH (QPyHKIHMH, MAKCUMYMBbl I MUHUMYMBI.

19.  HawuOonblee u HauMeHblIee 3HaUCHUSI PYHKIIMH.

20.  TlepBooOpazHas. OCHOBHOE CBOHCTBO MIEPBOOOPA3HOM.

21.  Tpu npaBuiia HAXOXKICHUS TPOU3BOIHBIX.

22.  Tabmuma nepBooOpa3HbIX.

23. [Tnomans kpuBonuHelHou Tpaneruu. ®opmyna Herotona-JleiiGHuma.

24.  Kopenb N-0ii CTENEHN U €TO CBOMCTBA.

25.  CreneHb ¢ palMOHAIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA

26.  IloxkazarembHast GyHKIHS, ee TpaduK U CBOKCTBA.

27.  JlorapudMmsbl 1 UX CBOWCTBA.

28.  Jlorapudmuyeckas GyHKIHs, ee TpaduK U CBOICTBA.

29.  IIpumeHeHue UHTErpaja.

30. [TpouzBoaHas moka3aTebHOM U JorapuMUIeckor HyHKIIUU, IEPBOOOpa3Has
MOKa3aTeNIbHOW (YHKIIUH.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiimne reoMmeTpuueckre Tejaa U UX MOBEPXHOCTH.

33.  [lapamrenbHOCTH MPSIMBIX, TPSMON U TTIOCKOCTH.

34.  B3auMHOe pacroyioXXeHHe MPSAMBIX B IPOCTPAHCTBE.

35.  [lapammenbHOCTP MIOCKOCTEH.

36.  Terpasnp u napauienenumne.

37.  TlepneHIUKYISAPHOCTD MPSMBIX U IIOCKOCTEH.

38.  IlepreHauKyssip M HAKJIOHHBIE.
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39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

JIByrpaHHBIN yroiu.
ITonsiTie MHOTOTPaHHMKA. BBITYKIIbIE ¥ HEBBITYKJIBIE MHOTOI'PAHHUKH.

I'eomerpuueckoe Teno.

ITpusma. IIpsmast, npaBuibHas, HakJIOHHAs. OObEMBbI IPU3MBI.

[Mupamupa. [IpaBuibHas nupamua u ee cBoiictea. Anopema. O0beM NHUpPaMHUIBI.
YceueHHnast nupamua.

[IpaBuiibHBIE MHOTOI'PaHHUKHU.

CuMMeTpHs B IPOCTPAHCTBE.

CrnoxeHue U BBIYUTAHUE BEKTOPOB (ITpauuecKn).

YMHOKEHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHHUS.

Kommnnanaphsle Bektopsl. [IpaBuio napamienenunena.

[IpsimoyronpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE

[IpaBmiio cymMBl, pa3HOCTH, IPOU3BEAEHUS BEKTOpPA HA YHUCIIO.

IIpocreiimue 3anaun B KOOpAUHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

IlenTpanbHas, oceBasl, 3epKanbHas cuMMmeTpus. [lapaniensHslil nepeHoc.
Hununap. [nomaas NOBEpXHOCTH LMIMHAPA U €T0 00bEM.

Konyec. Ilnomaap noBepXHOCTH KOHYCA U €0 00bEM.

Cdepa u map. [Tnomane chepsl, 00beM mapa.

KacarenbHas IU1I0CKOCTB K cepe.

[Tonsitue 06bemoB. CBolicTBa 0OBEMOB.

[ToHsATHE MIAPOB CErMEHTA, IAPOBOI0 CJI0s, IIAPOBOI0 CEKTOPA U UX 0OBEMBI.
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HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pabouas nporpamma yue6noit aucruruinael OYJ[.04Matematukana 2022-2023 yueOHBbIiM
T'OJ] paCCMOTPEHA U MepEYTBEPKACHA HA 3aCEAAHNU IIMKJIOBON METOINYECKON KOMUCCHH (PU3HUKH
Y MaTeMaTHUYeCKHX IUCIUIUIMH C aKTyaju3aluedl B 4acTU MepeuHs PEKOMEHAYEMBIX Y4eOHBIX
u3nanuii, IHTepHeT-pecypcoB, TONOJIHUTEIBHOMN JINTEPATYPHhI:

OcHoBHas nTuTeparypa:

1. A6nymmna, K. P. Maremaruka : ydeOnuk ans CIIO / K. P. AGaymmna, P. T.
MyxamernunoBa. — Caparos : [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-
5. — Texkcr : anekrponnsiit // Lludpposoii oOpasoBarensublii pecypc IPR SMART : [caiit]. —

URL: https://www.iprbookshop.ru/99917.html (mara o6pamenus: 12.04.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3HUP. TIOJIB30BATEICH.

2. @ununenko, O. B. Marematuka : yue6Hoe nocodue / O. B. ®ununenko. — MHUHCK :
PecnyOnukanckuii mHCTHTYT TipodeccronanbHoro obpaszoanus (PUIIO), 2019. — 268 ¢. —
ISBN 978-985-503-932-8. — Tekcr : anexrponHsiii // L{udposoii oO6pazoBaTenbhsblil pecypc IPR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/94336.html (mara oOpamicHwus:

12.04.2022). — PexxuM q0CTyIA: JJ1s aBTOPU3HP. MOIb30BaTECH
JononHuTenpHas tuTeparypa:
1. MatBeeBa, T. A. Maremaruka : yuyebnoe nocodue ans CIIO / T. A. Marseea, H. I'.

PenkkoBa, JI. B. IlleBeneBa ; mon penaknueit J[. B. AnexcanapoBa. — 2-¢ uzn. — Capatos,
ExarepunOypr : [IpodoOpazoBanue, Ypansckuii henepanbHblii yauBepeuteT, 2019. — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekcr : omekrponnbiii // udposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [canT]. — URL:

https://www.iprbookshop.ru/87821.html (mara ob6pamenus: 18.04.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH
2. Kapb6auunckas, H. b. Marematuka : mpakTHKyMm il CpeIHEro Mpo(ecCHOHATBHOTO

obopazoBanuss / H. b. Kapbaumnckas, E. E. XaputonoBa. — MockBa : Poccuiickuii
rocy/apcTBeHHbI yHHMBepcuTeT mnpasocynus, 2019. — 114 c¢. — Tekcr : 37aeKTpOHHBIA //
[ludpposoit  oOpazoBatenpHbli  pecypc  IPR SMART :  [caiit]. —  URL:

https://www.iprbookshop.ru/94184.html (mara ob6pamenus: 18.04.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH
NuTepHeT-pecypcesr:

1. www.fcior.edu.ru  (MHpOpMalmoHHble, TPEHUPOBOYHBIE M  KOHTPOJIbHBIE
MarepHuabl).

2. www.school-collection.edu.ru (Enunas xosutekims mudpoBbIX 00pa3oBaTeIbHBIX
peCypcoB).

[Tpotokon Ne 2 ot «05» centsdps 2022 r.

IIpencenarens NUKIOBOM METOAUYECKOU KOMUCCUHU il E. B. I'epaunrep




