MMHUCTEPCTBO HAYKH Y BEICIIET'O OEPASOBAHU ST POCCUIMCKOU ®EEPAITAN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IXKETHOE
OBPA3OBATEJIbHOE YUPEX/IEHUE BBICIIEI'O OFPA3OBAHN A
«COUYMHCKMU TOCYIAPCTBEHHBIM YHUBEPCUTET»

YHUBEPCUTETCKUI HIKOHOMHUKO-TEXHOJIIOTMYECKUI KOJITIEIK

COI'VTACOBAHO

Bam/Aupexropa o MHP
72 _ E.IO. Kyuenox

PABOYASI IPOTPAMMA YUEBHOM JJUCHUILIUHBI
OY1.04 MATEMATHUKA

HanmenoBanue crieninaibHOCTU
08.02.01 CrpouTenbCTBO U 3KCILTyaTalvs 3MaHUN U COOPYKEHUI
09.02.07 NUudopmarimoHHble CUCTEMBI M IPOTPAMMHUPOBAHHE

2021 r.



Pabouass mporpamma y4yeOHOH AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE NPUMEPHOU MPOrpaMMbl
00meoOpazoBareIbHON  yuyeOHOW  muCHMIUIMHBI — «Marematuka» s mpodheCcCHOHATBHBIX
00pa3oBaTeIbHBIX OPTaHU3AIHH.

Opranumzanug-pazpadorunk: PI'BOY BO  «CounmHCKHUH TOCYIapCTBEHHBI  YHUBEPCUTET»
VHUBEPCUTETCKUI 3KOHOMUKO-TEXHOJIOTMUYECKUI KOJLIEIK

PazpaboTunk:
Kocmbiauna E.P. — npenonaBarens YHUBEPCUTETCKOTO 3KOHOMHUKO-TEXHOJIOTMYECKOTO KOJUIEKa

Pabouas mporpamma paccMoTpeHa U o00peHa Ha 3aceIaHuu ITUKJIOBOW METOIUYECKOW KOMHUCCHH
(buU3UKN U MaTEeMAaTUYECKUX TUCIUTLINH

ITporokon Ne 01 ot «31» aBrycra 2021 r.

IIpencenarens HUKIOBOM METOIUYECKON KOMUCCUU B. I'epnunrep



COJIEP)KAHUE
1. MACHOPT PABOYEN IPOr'PAMMBI YUEBHOM JUCHUILIMHBI

1.1. OGnacTs npuMeHeHHs paboueid IporpaMMbl

1.2. Mecto y4eOHOW IUCHUIUIMHBI B CTPYKType MPOTPaMMbI MOJATOTOBKH CIICIIHAJINCTOB
CpeIHEero 3BeHa

1.3. llenp u 3agaun y9eOHON AUCIUIUIMHBI — TPEOOBAHUS K pe3yJibTaTaM OCBOEHUS YUeOHOU
JVCIIATUTHHBI

1.4. PexoMeHyeMOe KOJMYECTBO YacOB Ha OCBOCHHE paboueil mporpaMMbl ydeOHOU
JCITUTIAHBI

2. CTPYKTYPA U COIEP)KAHUE YYEBFHOM JUCIHUATIJIMHBI

2.1. O6beM yueOHOU JUCIMILTUHBI U BUABI y4eOHOM paboThI

2.2. TemaTu4ecKui TUIaH U COICPKAHUE YICOHOW JUCIIUILTAHBI

2.3. XapaKTepucTHKa OCHOBHBIX BHJIOB YUE€OHO JIEATETLHOCTH CTYICHTOB

3. YCJIOBUA PEAJIM3ALINN PABOYEN IMPOI'PAMMBI YYEBHOM
JUCHUIJINHBI

3.1. TpeOoBaHUsI K MUHIMAIBHOMY MaTepUAIbHO-TEXHUYECKOMY 00eCIIeueHUI0

3.2. MadopmannonHoe obecrieueHne o0ydeHus

3.3. Meroanueckoe obecrieueHue 00pa30BaTENLHOTO Mpoliecca Uisi 0Oy4eHUs WHBAIUAOB U
JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

4, KOHTPOJIb MW OIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHOM
JUCHUIIJINHBI

~N O O O

20

20

20

21

22



1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
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 AUCHHUIUIMHA «MareMaTnkay BXOIUT B COCTaB OOIIHUX
0011e00pa30BaTENIbHBIX yUEOHBIX JUCHUIUIMH, (OPMHUPYEMBIX H3 00s3aTENbHBIX IPEIMETHBIX
obnacteit ®I'OC cpemnero obmero obpaszoBanus, musa crnenuanbHocTedl CIIO TexHWYEcKoro
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
00111e4eI0BEYECKOM KYABTYPHI, YHUBEPCATHLHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMKMCHIBATH U U3y4aTh
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:

OO6bem 00pa3oBaTeIbHON MPOrpaMMbl — 252 yaca, B TOM YHCIIE:
00s13aTeNbHON ayTUTOPHON yueOHOI Harpy3Ku oOydaromerocs: — 234 gaca.

2. CTPYKTYPA U COJAEPXKAHUE YYEBHOU JUCIHUTIIAHBI

2.1. O6bem y4eOHOM TUCHUILIUHBI U BUbI y4eOHOH padoThI

Bun yaeOHoI pabOTHI O0beM Jacos

O0beM 00pa3zoBaTeIbHON MPOrpaMMbI (BCETO) 252
OO0si3arenbHas ayJUTOpHAs yueOHas Harpyska (BCero) 234

B TOM YHCJIC:

TeopeTHIecKoe 00ydeHne 66
MPAKTUIECKUE 3aHSITHUS 168
ITpomexyrounas arrectanus — B ¢popme TudepeHIIMPOBAHHOTO 3aueTa B 18

1 cemectpe, Bo 2 ceMecTpe B popme IK3amMeHa




2.2. TemaTnyecKuii IJIaH U coep:KaHue YUeOHOM TUCUMILIUHBI

HaunMenopanme pa3acioB u Coz:epmaHHe y‘Ie6HOI‘O Matepuaia, NpakKTUYCCKUC 3aHATUA O0beM ypOBeHI)
TEM 4acoB OCBOCHHS
1 2 3 4

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

NpaKkTUYeCKo neATenbHOCTH. Llenmn ®  3agauM  W3ydeHUsT MaTeMarWKd TPU  OCBOCHUU

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

- Apudmernueckre 1eHCTBUS HaJ YUCIaMU

- Haxoxnenue npuOInKeHHbIX 3HAYEHUI BEJIMUNH

- Berruuciienue abconoTHON U OTHOCUTENBHON OIPEIIHOCTH.

- CpaBHEHUE YUCIIOBBIX BbIPAKEHUH.
Tema 1.2. Kophu, Conep:xanne y4e0HOro MarepuaJa: 4 2
CTEIICHH, JIOTapu(MBbI - Kopuu u crenenu. KopHu HaTypalibHOW CTEeNEeHU M3 uyucia M uUX cBoiicTtBa. CTeneHu ¢

palMOHANBHBIMU TOKA3aTeNsIMH, WX cBoicTBa. CTemneHu C JAEHCTBUTENbHBIMH IOKa3aTeIsIMU.

CBoiicTBa CTENEHU C IeHCTBUTENBHBIM MIOKA3aTEIEM.

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

HarypayibHble torapudmsl. [IpaBuia neiictuii ¢ sorapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.

IIpakTHyeckue 3aHATHSA. 24 2

- Brruncnenue u cpaBHEHNE KOpHEN. BhINONHEHNE pacyeToB ¢ paguKalaMH.

- [TpeoOpa3oBanue anredpanuecKux BbIpaKEHUH.

- [IpeoOpazoBanue palMOHAIBHBIX, HPPALMOHAIbHBIX CTENEHHBIX, [OKa3aTeNbHbIX U
Jorapu(pMHUUECKUX BbIPaXKEHUH.

- Pemenne nppalinoHaabHbIX ypaBHEHUI.

- HaxoxneHue 3Ha4eHH CTENEHEN ¢ pallMOHaIbHBIMU TIOKA3aTEsIMHU.

- CpaBnenue creneneid. [Ipeo6pazoBanus BbIpaXXeHUH, COAEPIKALINX CTEIICHH.

- Pemenne nokaszarenbHbIX ypaBHEHUM.

- Haxoxnenue 3HaueHuil gorapudma no mpou3BoiIbHOMY OcHOBaHHMIO. Ilepexon oT ogHOrO
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, Jorapupmb»

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 BPAIllEHUS U CBA3b C I'PaJyCHON MEpOM.
— CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YHUCIIA.
Tema 2.2. OCHOBHbBIE Conep:xanne y4e0HOro MarepuaJa: 4
TPUTOHOMETPUYCCKHE - @opmynel  npuseneHus. Dopmynel  crnoxkeHus. Dopmynsl  ynBoeHus.  DPopmyibl
TOXJIECTBA IIOJIOBUHHOTI'O YIUIA.
— OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKECTBA.
Tema 2.3. Conep:xanne y4eO0HOro MarepuaJa: 4
IIpeoOpasoBanus - [IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (QYHKIMH B  IpPOU3BEIEHUE U
MPOCTEHIINX IPOU3BEJEHUS B CymMMy. BblpakeHue TpUroHOMETpUYECKUX (YHKIMI 4Yepe3 TaHIeHC
TPUTOHOMCTPUIECKUX IIOJIOBUHHOI'O apryMEHTA.
BBIPQKCHUH IIpakTH4eckue 3aHATHSA. 4
- DopMyIIbI CIIOXKEHHUS, YIBOCHHSI, TPe0Opa30BaHUEe CyMMbl TPUTOHOMETPHUECKUX (YHKIIHI
B npousBenieHue. [IpeoOpa3oBaHye Mpon3BeACHUs] TPUTOHOMETPUUECKUX (PYHKIIMI 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 ypaBHenunt tgx=a, ctgx=a.

- TpuroHomeTpu4ecKre 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 rpadKu - Yucnosas ¢pyHKIUS U criocoObl e€ 3amanusi. CroiicTBa QyHKImi. OOnacTh onpeaeneHus u
MHOXECTBO 3HaueHUH (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTH,
nepuoaYHOCTh. [IpoMexyTKu Bo3pacTaHus U yObIBaHUs, HauOOJIbIlIee U HAMMEHbIIIEE 3HAYCHNU,
TOYKHU IKCTPEMYMA.
- [Toctpoenue rpadukoB GyHKIMA. ApudpMeTHYECKUE oOlepanud Haa (QyHKIUAMHU.
Cnoxnas ¢yaknus (kommosunus). [lonstue o HenpepsiBHOCTH (GyHKIMH. OOpaTHbIE (YHKIUU.
O6nactp onpeneneHus ¥ 00JacTb 3HaUeHUH oOparHor GyHKIMU. ['paduk oOparHON DYHKITUH.
IIpakTH4eckune 3aHATHSA. 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. CTelleHHEIE, Conep:kanue yueOHOro MarepuaJa: 2
II0Ka3aTelIbHbIE, — Onpenenenus ¢yHkuuidi, ux cBoiictBa u rpaduxu. IIpeoOpazoBanus rpaduxos.
JorapuPpMHUECKUE U [TapaniensHblii MEepeHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOpAMHAT U CHMMETpUS
TPUTOHOMETPUYCCKHE OTHOCHTEJIBHO Haudaja KOOpPAWHAT, CHMMETPHS OTHOCHTEIBHO MPSMOW Y = X, pacTshDKeHUEe U
¢ynkuun. O6paTHbie CKaTue BJI0JIb OCEH KOOPJAUHAT.
TPUTOHOMETPUYECKHUE
byHKIHH IIpakTH4eckue 3aHATHA. 10
- CoiicTBa 1 rpaduKu CHHYCa, KOCHHYCA.
- CaoiicTBa 1 rpaduKu TaHT€HCa U KOTaHTeHCa.
- OOparable TpuroHomerpuueckue ¢yHkuuu. [IpeoOpa3oBanus rpaduka QyHKUIUU.
["apmonnveckue koneOaHus.
- [ToxazarenbHeble, Jorapudmuyeckue QyHKIHH.
- ITpoBepounast pabota no Teme «PyHKIHUN
Pa3nes 4. Hauajia maTeMaTH4ecKoro aHajmnsa
Tema 4.1. Conep:xanne y4e0HOro MarepuaJa: 2
HocnenosarenbHOCTH - Cnioco0Onl 3a1aHusi U CBOMCTBA YMCIIOBBIX ToOcienoBarenbHocTe. [loHsaTre o mpenene
MOCJIEZI0BATEIbHOCTH. CymiectBoBaHuE npenena MOHOTOHHOM OTpaHUYEHHON
nocnenosarensHocTu. Ilpenen ¢ynkiuu. CymmupoBaHUE MociefoBareiabHOCTe. beckoHeuHo
yObIBaroI1asi reOMeTpHUYECcKast MPOTrPeCcCHsl U ee CyMMa.
IpakTHYecKHe 3aHATHS. 6

- YucnoBas MOCIIEAOBaTENbHOCTb, CHOCOOBI €€  3aJaHHs, BBIYMCICHUS  YJICHOB
nociuenosarenpHOCTU. [Ipenen nocnenoBaTeIbHOCTH.
— IIpenen GpyHKIIMH B TOUKE.




— beckoHewHO yObIBaroIasi reOMeTpruIecKasi IpOTPECCHsI.

2 cemecTp
Tema 4.2. [IponzBoanas | ComepskaHue y4eOHOTo MaTepuaJia: 2
- [IpousBogHast (GyHKIWH, €€ TEeOMETpHUecKWd u ¢u3uueckuid cmbica. [IpomsBonHbIe
CYMMBI, pa3HOCTH, POU3BEJCHHS, YaCTHOTO. [TpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKITHIA.
IIpakTH4eckune 3aHATHSA. 12
— Haxoxnenune mpou3Boaubix mo Tabmuie. [Ipasmia u dopmynsl nuddepeHimpoBanus.
— VYpaBHeHHE KacaTeabHOH K rpaduKy QyHKIUH.
- Haxoxnenue HamOONbIIETO, HAMMEHBIIETO 3HAYCHHUS W OKCTPEMAJbHBIX 3HAYCHUI
(GyHKITUN.
- HccnenoBanne GpyHKIUU C TOMOLIBIO TPOU3BOAHOM.
- [IpousBogHbie 0OpaTHON (QyHKIMH W cioxHOW (yHKuuU. [IpuMmepsl HcmoOIb30BaHUS
IIPOM3BOAHOM JJIsl HAXOX/IEHUS HAaWIY4IlIEero pelieHtsl B IPUKIIaJHbIX 3aa4ax.
— 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 nunrerpana. @opmyna Herorona—Jleitoauna.
— [momaae KpUBOJIMHENHON TPaIELHH.
- Brruucnenue mioniaaei miockux Guryp.
— [TpoBepounas padota «IIponsBogHast U HHTETPaAI
Pa3nes S. YpaBHeHHs U HEPABEHCTBA
Tema 5.1. YpaBHeHUs U Conep:xanune y4eOHOro 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 (pa3iokKeHUe Ha MHOXXHUTEIH, BBEJCHUE HOBBIX HEH3BECTHBIX,
MOICTaHOBKA, TpaueCcKuil METON).

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

— Vcnonb3oBanue cBOMCTB U rpadukoB (YHKUMH NPHU pelIeHUH YPaBHEHHH U HEPABEHCTB.
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Meton wunTepBanoB. HM3o0paxkeHne Ha KOOPAMHATHOM TIJIOCKOCTH MHOXKECTBAa PpEIICHUIN
ypaBHeHI/Iﬁ 1 HCPABCHCTB C ABYMs NICPEMCHHBIMU U UX CUCTCM.

IIpakTH4eckune 3aHATHSA. 14
- Kopuu ypaBHenwmii. PaBHOCWIBHOCTH ypaBHeHMil. [IpeoOpazoBaHue ypaBHECHUH.
OcHOBHBIE IIPUEMBI PELIEHNS YPABHEHUH.
- Pemienue cucrem ypaBHEHHI.
- Hcnonb3oBanue cBOMCTB U rpadukoB GyHKIMH AJ1s peIIeHUs] CHCTEM ypaBHEHU
- Pemienue HepaBeHCTB.
— Pemenue cucrteM HEpaBEHCTB.
- Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIMIA IS pEIIEHUs] CHCTEM HEPABEHCTB.
- [IpoBepounas paboTta «YpaBHEHUS] 1 HEPABEHCTBA»
Pa3nes 6. DineMeHThl KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEH M CTATHCTUKH
Tema 6.1. D11eMEHTHI Copep:kanne yueOHOro Marepuasia: 4
KOMOWHATOPUKH - HcTopust pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOATHOCTEM M CTAaTUCTUKU U UX POJb B
pasInYHbIX cepax yenoBedeckoil kuzHeaeaTebHocTi. OCHOBHbBIE MOHATHS 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 pa3MELICHUS.
- bunom Herotona u tpeyronsnuk [lackans. [Ipukinanseie 3agaun.
Tema 6.2. Dn1eMeHTBI Conep:xanne y4e0HOro MarepuaJa: 4
TEOPHUH BEPOATHOCTEN - CoObITHE, BEpPOSATHOCTH COOBITHS, CIIOKEHUE W YMHOXEHHE BeposTHocTed. Ilonstue o
HE3aBHCUMOCTHU COOBITHH.
- JluckpeTHas cilydaliHasl BEJIMYMHA, 3aKOH €€ pacupeneseHus. YucioBble XapaKTEpUCTUKH
JUCKPETHOM ciydaiiHOM BenuuuHbI. [loHsATHE 0 3aKOHE OONBIINX YHCET.
IIpakTHyeckue 3aHATHA. 4
- Kiaccuueckoe ornpeneneHe BEpoITHOCTH, CBONCTBA BEPOSITHOCTEN.
- Teopema 0 cymme BepodaTHOCTEN. Brrunciienue BepostHocte. [Ipukiiaaasie 3agayun.
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 MaTeMaTH4eCKONW CTAaTUCTUKH.
TpakTHYecKue 3aHATHIA. 4
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- Pemenue npakTuueckux 3ajad ¢ MpUMEHEHHUEM BEPOSITHOCTHBIX METO/IOB.
- [IpoBepounast pabGora «OneMeHTbl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U
MaTeMaTH4eCKON CTAaTUCTUKI.

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. [lepneHAMKYISpPHOCTh HPSIMOM M IMJIOCKOCTH.
[TeprieHauKymIsIp ¥ HAKJIOHHAS.
- Yron Mexay NpsSMoil M IUIOCKOCTBIO. JIBYrpaHHBIN yros. Yron Mexay IJIOCKOCTSMH.
[TeprieHANKYISIPHOCTD ABYX IUIOCKOCTEH.
- I'eomerpuueckue npeoOpa3zoBaHMsl IPOCTPAHCTBA: MapajlIeIbHBIA NEPEHOC, CUMMETPHS
OTHOCHUTEJIbHO IIocKocTu. [lapannenbHoe nmpoektupoBaHue. M3o00pakeHue npocTpaHCTBEHHBIX
dburyp.
IIpakTHyeckue 3aHATHA. 14
- IIpu3Haky B3aMMHOIO PacIOIOKEHUS MPSAMBIX. YTOJ MEXKIY MPSIMBIMH.
- B3auMHoe pacnonokeHue NpsMbIX M IIockocTed. llepneHaukynsp M HakJIOHHas K
IUIOCKOCTH. YTOJI MEXYy MPSAMOU U INIOCKOCTBIO. TeopeMbl O B3aMMHOM PaclONIOKEHUN IPAMON
U TUIOCKOCTH.
- Teopema o Tpex nepneHIuKyIspax.
- IIpu3Haky u cBOMCTBA NapaJUIEIBHBIX U MEPIEHAUKYISPHBIX INIOCKOCTEN.
- PaccrosiHrEe OT TOUKH /10 MJIOCKOCTH, OT IPSAMOH /10 MJIOCKOCTH.
- PaccrosiHue Mexay IUIOCKOCTSAMM, MEXKIY CKpEIIMBAIOIIMMUCS MPSIMBIMH, MEXIY
IIPOU3BOJIBHBIMU (PUTYPAMU B IPOCTPAHCTBE.
- [lapannenpHOE NPOEKTUPOBAaHME M €0  CBOMCTBA. B3aumHOE  pacnonoxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
Tema 7.2. Conepsxanne yueOHOro MaTepuaJa: 6
Mmuororpannukn. Tenan | — Bepuunsl, pebpa, rpanu MHororpanHuka. Ilpmsma. Ilpsmas mnpusma. [IpaBunbHas
NOBEPXHOCTHU BPAICHUSA. | pu3Ma. CUMMETpHUS, CEYeHUSI U 0OBEM MTPU3MBI.
V3mepenus B reoMeTpHH | [Napannenenunen. Ky6. Cummerpusi, ceueHus: 1 00beM napasuiesenunesa.
- IIupamuna. IlpaBuibHasg nupamuga. YcedeHHas nupamuzaa. Terparap. Cummerpus,
CeUeHHsI U 00bEM ITHUPAMMU/IBL.
- [IpencraBneHnre o TMpaBWIbHBIX MHOTOTpaHHMKaxX (TeTpa’ape, KyOe, OKTasape,
JOJIEKAdIPE U UKOCAIPE).
IIpakTHYeCKHe 3aHSATHS. 16
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- [MocTpoenne n300pakeHU pa3IMYHBIX BUJOB MHOTOTPAHHHUKOB.

- [TocTpoeHue ceyeHni, pa3BepTOK MHOTOTPaHHHKOB.

- [Tnomans MOBEPXHOCTH.

- Bunpl cummMerpuii B ipoctpancTBe. CUMMETPHSI TEJI BPALICHUS 1 MHOTOTPAHHUKOB.

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

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

- Brrunciienue miomaan moBepXHOCTEH IIMHAPA U KOHyca. Berunciienue oobeMa 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.
YMHOKEHHE BEKTOpA Ha 4KciI0. Pa3iojkeHue BEKTopa 110 HallpaBJICHUSM.
- Yron mexny nByms Bekropamu. lIpoeknus BekTtopa Ha ock. Koopaunarsl BekTOpa.
CkasisipHO€ NPOM3BEACHUE BEKTOPOB. lIcronb30oBaHHWE KOOPAMHAT U BEKTOPOB IPH PELICHUU
MaTeMaTHYECKUX U NPUKJIAJHBIX 3a1a4.
IIpakTH4eckue 3aHATHSA. 12
- Bexkropsl. [lelicTBus ¢ BeKTOpamu. JlekaproBa cuCTEMa KOOPIAUHAT B IIPOCTPAHCTBE.
- VYpaBHEHHNE OKPYKHOCTH, CPepBl, MITOCKOCTH.
- Paccrosinue Mexay Toukamu. [IedcTBYS ¢ BEKTOpPaMH, 3aJaHHBIMA KOOPAUHATAMHU.
- CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
- BektopHoe ypaBHEHHME TPAMOM M IUIOCKOCTH. FICmoyib30BaHME BEKTOPOB MPHU
JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH.
- ITpoepounast pabota «l'eomeTpusi»
IIpome:xxyTOUHAsA aTTeCTALUSA 18
Bcero: 252

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

1 — o3HakoMHUTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX OOBbEKTOB, CBOMCTB);

2 — peNpOAYKTHBHBIH (BBINOIHEHHE ACATEIBHOCTH 110 00pas3Ily, HHCTPYKIMH WK IO PYKOBOJCTBOM);

3 — mpoayKTHBHAA (TUTAHUPOBAHUE M CAMOCTOSTEIIEHOE BHITIOIHEHHE JIESITEIbHOCTH, PeIeHHE TPOOIIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU/I0B Y4eOHOI 1esiTeIbHOCTH CTY1eHTOB

Cooepcanue odyuenusn

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

BBenenue

. O3HakoMJIEHHE C POJIbI0 MAaTeMaTUKU B HayKe, TEXHHUKE,
HSKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHSIX M TPAKTUYECKOM
nesarenbHOCTH. O3HaKOMIIEHHE C LEISIMM M 3aJayaMi U3y4eHMs
MateMaTHKu Tpu ocBoeHnu mnpodeccuit CIIO u cnenmambHOCTEH
CI1IO

AJI'EBPA
Pa3Butne noHsTus o . BrimonHenue apudmeTndeckux EWCTBHM HaJ YHUCIAMU,
qucie coueTrast yCTHbIE U MUCbMEHHBIE PUEMBI.
. HaxoxxneHnne mnpuOIMKEHHBIX 3HAYCHWA BEIMYUH U

MOTPEITHOCTeH BBIYUCICHUA (aOCONFOTHOW W OTHOCHUTEIBHOW);
CPaBHEHHE YHCIIOBBIX BbIPAKCHHIA.

. Haxoxnenne ommOoOKk B MpeoOpa3oBaHUsIX W BBIYUCICHHUIX
(OTHOCHTCS KO BCEM ITYHKTaM IPOrPaMMBbI)

KopHu, crenenn,
JOorapu(pmol

. O3HakOMJIEHHME C TOHSATHEM KOpPHS N-H  CTEINEHH,
CBOMCTBaMM paJIMKaJIOB U IIPaBUJIaMU 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 ¢opmyiaM, COAEpIKaIIUM
pajuKalbl, OCYILECTBJISIE  HEOOXOIHWMBbIE  IOJICTAHOBKM U
npeoOpa3oBaHusl.

. Onpenenenre paBHOCUIBHOCTH BBIPAXEHUH C pajuKalaMu.
Pelenre uppaloHaIbHBIX YPABHEHUN.

. O3HakOMJICHHE C MOHSTHEM CTENEHU C JIEWCTBUTEIbHBIM
[IOKa3aTEJIEM.

. HaxoxneHne  3Ha4eHMl  CTENEHW, MCHOJB3Yys  IIpHU
HE00XO0/IMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.

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

. @opMyJIMPOBAHUE  CBOWCTB  CTENeHeW.  Beruucienue
CTEINEHEH C palMOHAJIbHBIM ITOKA3aTEJIEM, BBIIIOJHEHUE MPUKUIKU
3HAYEHHUsI CTETIEHU, CPABHEHHE CTETICHEM.

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

. O3HakoMJIEHHE C NPUMEHEHHEM KOPHEW M CTENEeHEW Ipu
BBIYNMCIICHUM CPEIHUX, JIEIECHUU OTPE3Ka B «30JI0TOM CEYCHUN.
Pemenre mpukitagHeIX 3a/1a4 Ha CJI0KHBIE TPOLIEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU

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

. Onpenenenue obnactu JIOITYCTUMBIX 3HAUEHUN
jJorapuMuUecKoro BbIpakeHUs. Pernenue JorapupmMUUEcKUX
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 PACIIONOKCHUEM.
" @OopMyIMpPOBaHUE  ONPEACIICHUH  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB IOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOI'O
TPEYroJbHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIC = IIpuMeHEHHE OCHOBHBIX TPUIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPUYECKUX (DYHKIHMHA 110
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpasoBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (HOPMYJIbI
NpocTeimux CIIOXKEHMS, yJIBOEHUS, npeoOpa3oBaHuUs CYMMBI
TPHTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHUE U IIPOU3BE/ICHHS B
BBhIPAKEHUi CyMMYy M  IpPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKCHMSI M YIIPOILLEHHUS €rO.
. O3HakOMJIEHHME CO CBOMCTBAaMM CHMMETPUM TOYEK Ha
eIMHUYHOW OKPY)KHOCTU M NpPHUMEHEHHE UX Ul BbIBOAA (HopMys
IIPUBE/ICHUS
IIpocreiimme = Pemenne nmo ¢opmysiaM U TPUTOHOMETPUUYECKOMY KpPYTY
TPUTOHOMETPUYECKHUE IIPOCTEUIINX TPUTOHOMETPUYECKUX 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 MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, aDKKOCHHYC, | ® O3HakoMJIEeHHE c IIOHATHEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= N3ydyenne  ompeneneHuil  apKCHMHYca,  apKKOCHHYCA,

apKTaHreHca uucia, (QOpPMYJIHMpPOBAaHUE WX, H300pakeHue Ha
€IMHUYHOW OKPYKHOCTH, IPUMEHEHUE NPU PELICHUH YPaBHEHUN

®YHKIMU, UX CBOVMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

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

. O3HakoMJIeHHME ¢ TOHATHEM TIpaduka, OIpeaeNeHue
NPUHAIEKHOCTH TOYkM rpaduky ¢yHkouu. OnpeneneHue Mo
dbopmyne TpocTeimield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON MepeMEHHON Yepes Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUE €ro.

. Haxoxxnenne obmactv ompeneneHuss W 00JIacTH 3HAYCHUM

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.

= O3HakoMieHHME €  JOKa3aTeIbHBIMU  PaCCyXICHUSAMU
HEKOTOPBIX CBOMCTB JIMHEWHOW ¥ KBaJApaTUYHON (QYHKIMA,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBaApaTUYHOM (YHKIMI, MOCTpOEHUE UX
rpajuxoB. Iloctpoenne u  uTeHHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHUH.

. CocraBnenrne BHUJIOB (QYHKIUI 1O JaHHOMY YCJIOBHIO,
pelIeHue 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 oosactu 3HayeHuil. [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.
. Pemenue nokaszarenbHbIX U JOrapu(MUUYECKUX YpaBHEHUU
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPHIBHON NMEPHOANYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHUU U
[IpUMepaMu TApMOHMUYECKUX KOJIeOaHUI /JIs ONMMCaHUs MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HaKOMJIEHHE C IOHSATHEM pPAa3pbIBHOM NEPUOAMYECKON
byHKIIMM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenue cBONCTB (YHKIMI A7 CpaBHEHHs 3HAYCHUUN
TPUTOHOMETPUUECKUX (YHKIUM, peHieHus TPUTOHOMETPUUECKUX
YpaBHEHUM.
. [Toctpoenne rpadukoB O0OpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

M0CJIEI0BATENbHOCTH, CIOCO0aMM €€ 3aJJaHMs, BBIUMCICHUSIMH €€
YJICHOB.

. O3HaKOMJIEHHE € IOHSATHEM IIPEJIENA MTOCIEN0BATEILHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHUCIOBOTO psiia Ha NpPUMEpPE BBIYMCICHHUS CYMMBI OECKOHEUHO
yOBbIBaIOLIE reOMETPUUECKON TPOrPECCUH.

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

FeOMETPUYECKOTr0 CMBICNIA, HW3YyY€HHE alrOpuTMa BBIYUCICHHS
MPOM3BOIHOW Ha TIPUMEpE BBIYHMCICHUS MTHOBEHHOH CKOPOCTH U
YIJI0BOTO KOA(PPHUIIMEHTa KacaTeIbHOM.

= CocraBneHre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBuwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJIEMEHTAPHBIX  (DYHKIMIA, TPUMEHEHHE  JUIA
muddepeHupoBanuss  (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.

. YcTaHOBIIEHUE CBSI3M CBOMCTB (DYHKIIMU M IPOU3BOIHOU I10
uX rpapukam.
. [lpumeHeHne MNPOM3BOAHOW Ui pEHICHUs 3amad  Ha

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

IIpousBoaHasi u
HHTErpaJ

. O3HaKOMJIEHHE C IOHITUEM UHTErpajla U NepBOOOpa3HOM.

= N3yuenue npaBuiia BBIYUCIEHUS IIEPBOOOPA3HOM U TEOPEMBI
Herorona— Jlelionuna.

= Pemenne 3amau  Ha CBA3b  NEepBOOOpa3sHOM 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

YpaBHeHUSsI M CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
JABYMS IlepeMeHHbIMH

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

. N3yuenne Tteopunm paBHOCUIBHOCTU YPaBHEHUU U €€
npuMmeHeHus. [loBropeHue 3amucu  pelIeHHs]  CTaHIAPTHBIX
yYpaBHEHUM, MPUEMOB MIPeOOpa30BaHUs ypAaBHEHUH ISl CBEICHUS K
CTaH/IAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0KA3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBOMCTB u rpadukoB (QyHKUUNA Ui

pemieHuss ypaBHeHHH. [loBTOpeHHE OCHOBHBIX NPHUEMOB PELLIECHUS
CUCTEM.

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

= Pemenune cuctem ypaBHEHUH C NPUMEHEHUEM pa3IMYHBIX
CIoco0O0B.

. O3HakoMJIeHHE ¢ OOIMMH BOIIPOCAMH PellIeHHs] HEPABEHCTB
U HCMOJb30BAaHUE CBOMCTB M IpaukoB (QYHKIMH HpU pELICHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB ¢ IPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeneHne MaTeMaTHMYECKUX METOAOB Ul pelIeHUus
coJepXKaTeNbHbIX 3a/ad M3 pPA3IMYHbIX oOjacTeil Hayku u
npakTuKu. VHTepnpeTupoBaHue pe3ysbTaTOB C YYETOM peajbHBIX
OrpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

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

- Pemenne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa H 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 HBIOTOHA W TPEYrOJIHLHUKOM

17




ITackamns.

n Pemenue npaktuyeckux 3aaad ¢ UCIOJIb30BAHUEM MOHATUN
Y IIPaBHJI KOMOMHATOPUKH
DJieMeHThI TeOpUun " N3ydyeHne KIacCHMYECKOrO0 ONPEAEIEHUS BEPOSATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEH.
" PaccmoTpenne npuMeEpOB  BBIUHCIEHUS  BEPOSITHOCTEM.
Pemenue 3a1a4 Ha BEIYMCIICHHE BEPOSITHOCTEH COOBITHI
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPEACTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpagukn) . Pemenne mnpakTudeckux 3amad Ha OOpPabOTKY YHCIIOBBIX
JIAHHBIX, BBIYMCIICHUE UX XapAKTEPUCTUK
I'EOMETPUSA
IIpsiMble ¥ MJIOCKOCTU B | ® @opMynHpoBKa U IPUBEICHUE JI0KA3ATENbCTB MPU3HAKOB

NMPOCTPaHCTBE

B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX M IUIOCKOCTEH. Pacnio3HaBaHue
Ha 4Yeprexkax 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 NOCTPOEHMSI YIJII0B MEXAY NMPSMBIMH, IPSIMON
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTSMH II0 ONMCAaHUIO W
pacrno3HaBaHUE UX HA MOJEIIAX.

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

. N300paxkeHne Ha pHUCYHKax M KOHCTPYHPOBAHHME Ha
MOJECIIAX NEPHEHAUKYJIAPOB U HAKIOHHBIX K IUIOCKOCTH, MPIMBIX,
MapaJUIEIbHBIX INIOCKOCTEM, YIVIOB MEXKY MPSIMOU U INIOCKOCTBIO U
000CHOBaHNE TOCTPOCHHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAacCTOSHMS OT TOYKHU JO IUIOCKOCTH, OT MPSIMOM J10
IJIOCKOCTH, MEXAY IIIOCKOCTSIMH, MEXKIY CKpPEUIMBAIOIIUMUCS
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 CYyXIeHMHA. OmnpeneneHue MU BBIUUCIECHHUE
paccrossHuit B mpocTtpaHcTBe. [Ilpumenenue ¢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 IJsi OOOCHOBAHUS MOCTPOCHHH U
BBIYMCIICHUM.

- AprymMEHTHpOBaHHE CBOUX CYXKJIEHUH O B3alMMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX QPUTYP

MHororpanHuKHu

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

. N3006pakeHre MHOTOTPAHHUKOB U BBITTOJIHEHUE TIOCTPOSHUS
Ha N300paKCHHUSIX U MOJICIISIX MHOTOTPAaHHUKOB.

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

. XapakTepucTuka M H300paKEHUE CEeUeHHs, pa3BEPTKU
MHOTI'OI'PaHHHUKOB, BBIYMCIICHUE TUIOMAIeH TTOBEPXHOCTEH.

. [loctpoenne mpocTeHmMX ceueHuH Kyba, IPU3MBIL,
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 MpruoOpeTeHHBIX 3HAHUN 1151 HCCIIeIOBAHUS
Y MOJICIIMPOBAHUS HECTIOKHBIX 3a]1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB IO YCJIOBHUSIM 3a]a4
TeJia moBepxHocTH . O3HakoMJIEHHE C BHJAAMHU TeJll BpallleHus, popMyJIupOBaHUE
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, PAaCCTOSIHUH, YIIIOB, ruiomianei. [IpoBeneHune noka3aTenbHbIX
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 MpUMEHEeHHue QopmMys
BBEIYHCIIEHUS 00BEMOB.

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

Koopaunarel n BekTOpbHI | ® O3HakoMIJIeHHE C IOHATHEM BeKkTopa. M3yueHue nekapToBoi

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

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Boruncnenne paccTossHUN MEKY TOYKAMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEJIMYMH, IPaBUII

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

. [IpumeneHne Teopuu NMpU pPEIICHUU 3a]ad Ha JEHUCTBUSA C
BEKTOpPAMH.
= W3yuenue CKaJISIPHOTO MIPOU3BEICHUS 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 JJOKa3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BaHUEM BEKTOPOB

3. YCJIOBUS PEAJIN3ALIMA PABOYEHM ITPOI'PAMMBI YYEBHOM TV CHUILIMHBI

3.1. TpeboBaHMsi K MUHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHUu o

Peanu3zanus yueOHOW MUCHUIUIMHBI TpeOyeT Hanuuus y4eOHOro KaOWHeTa, OCHAIEHHOTO
CHeHaIN3UPOBAaHHON yueOHON MeOesbIo U CpeACTBaMU O0yUYEHUSI.

O6opynoBanue y4yeOHOT0 KaOMHETa: IMOCAJOYHbIE MECTa IO KOJUYECTBY OOYyYarolIUXCs;
pabouee MeCTO MpernoAaBaTeis; KOMIUIEKT Y4eOHUKOB IO MaTreMaTHKe; KOMIUIEKT HaIrvIsSAHbBIX
MOCOOMIT; KOMITJIEKT TECTOBBIX U MHIUBUIYAJIbHBIX 3aJJaHUH.

Texnuueckue cpencta oOydeHHs: HHTEPAKTUBHAS JOCKA C JIMIIEH3MOHHBIM MPOTPAaMMHBIM
obecrieueHneM, MYITETUMEIUHHOE 000PYI0OBaHKE, CBOOOIHBIN TOCTYI B MHTCPHET.

IIpu peanuzanuu paboueil mporpammbl yueOHOM aucuurmnasl OY /(.04 «MaremaTuka»
MOYET OBITh MCITOJIb30BaHO MporpaMmmHoe obecrieuenue Big Blue Button (BBB), Moodle, SI-awuck.

3.2. AupopmannonHoe odecrneyenue. IlepeyeHb pekoMeHIyeMbIX y4eOHBIX HM3IaHMIA,
HHTEPHET-PecypcoB, 10MOJHUTEIbHOI JIUTEepaTyphbl
OcHoBHas aUTEparypa:

1. KouetkoBa, 1. A. Maremartuka. [Ipaktukym : yaeObHoe mocooue / 1. A. Koderkora,
K. U. Tumomko, C. JI. Cenezenb. — MuHck : PecrnyOiMkaHCKHIT MHCTUTYT MPOQPECCHOHAIBHOTO
obpazoBanus  (PUIIO), 2018. — 505 c. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (nara o6pamenus: 29.05.20). — Pexxum mocryma: mis
aBTOPH3. NOJIb30BATENEU. — TEKCT : AJEKTPOHHBIN.

2. AxmerranueBa, B. P. Maremaruka. Jlunelinas anre6pa : ydyebnoe mocodue / B. P.
AxwmetrraimeBa, JI. P. TamsyrmunoBa, M. MW. TangyrauHoB. — MockBa: Poccuiickuii
rOoCyIapCTBeHHBI yHUBepcHuTeT mpasocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(zara obpamenus: 29.05.20). — Pexum moctyma: s
aBTOPH3. NOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

3. lopromikun, A. I1. Matemaruka: yuebnoe nocooue / A. I1. ['opromkus ; moa pea. M.
U. Bonunuapa. — CaparoB :A# [lu Op Meaua, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.html (nara o6pamenus: 29.05.20). — Pexum mocryma: mis
aBTOpHU3. NOJIb30BATENEN. — TEKCT: 3JIEKTPOHHBIN.

4. ®omunbix, E. . Marematuka. [Ipaktukym : yueOnoe nocobue / E. . ®omunbIX. —
MuHck : Pecriybnukanckuit ”HCTUTYT npodeccuonanbHoro oopaszoanus (PUIIO), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (mata oGpamieHus:
29.05.20). — Pexxum noctyna: Uit aBTOPU3MP. MOJTB30BATENEH

5. Kopo6eitankosa, 1. FO. MaTtematuka. Teopust BepoSTHOCTEH : yaeOHOE TTocoOue AJis
CIIO / U. YO. KopoGeitnukosa, I'. A. Tpy6eukas. — Caparos : [IpodobpaszoBanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html (1ara obpamenus: 29.05.20). —
Pexum nocrtyna: 11 aBTOpur3. OJIb30BaTENEe. — TEKCT : 3JIEKTPOHHBIN.

6. MyxamernunoBa, P. I. Maremaruka. IloaroroBka k @enepanbHOMY HWHTEpPHET-
9K3aMeHy: ydeOHo-meronuueckoe mnocobue g CIIO / P. I MyxamernunoBa. — CapatoB :
[TpodhobpazoBanme, 20109. — 117 C. — 978-5-4488-0256-0. — URL:

http://www.iprbookshop.ru/83655.html, (nara o6pamenus: 29.05.20). — Pexum nmocryma: s
aBTOPU3. MOJB30BaTeNIe. — TEKCT : 3JEKTPOHHBIM.
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JlomomHUTEbHAS TUTEPATYPA:

1. bammvakoB M.M. Maremaruka: anreOpa W Hadaja MareMaTHYECKOTO aHAJIN3a,
reoMeTpusi: DJCKTPOHHBIM  y4e0.-METOA. KOMIUIEKC JJsi CTYIGHTOB MpPOo(ecCHOHAIBHBIX
00pazoBaTebHBIX OpraHu3aIyii, ocBanBaromux npopeccun u cnenuanbHoctu CI10. — M.,2017.

2. Komsirun FO.M., Tkauea M. B, ®enepoa H. E. u ap. Maremaruka: anreOpa u
Hayajga MareMaTh4yeckoro aHanusza. AnreOpa M Hadaja MareMaTHMyeckoro aHanu3a (0a30BbI U
yriryonennsiit ypoau). 10 kmace / mox pea. A. b. XKwmkuenko. — M., 2014.

3. Komsrun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Maremaruka: airedpa u
Hayajlla MaTeMaTHYecKoro aHaimu3a. AnreOpa M Hadajla MaTeMaTH4yecKoro aHanusza (0a3oBbIA U
yrryoneHHbii ypoBHu). 11 knace / mox pex. A. b. XXwkuenko. — M., 2014.

WuTepHer-pecypcesr:

1. www.fcioredu.ru  (MudopManioHHble,  TPEHHPOBOYHBIE W KOHTPOJIbHBIC
MaTepUalbl).

2. www.school-collection.edu.ru (Enunas kosuiekimu UOUPPOBBIX 00pa30BaTEIbHBIX
pPECYpCOB).

3.3. Meroauueckoe o0ecneyeHne o00pa3oBaTeIbHOr0 IMpomecca I  o0y4YeHHs
WHBAJIN/I0B U JIMI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMM 310POBbSI

VYcnoBusi opraHuMzaliii U Colep)KaHue OOy4deHHs M KOHTPOJIS 3HAHWM WHBaIWAOB U
oOyuatonuxcs ¢ OB3 nmo aucuuninnne «MartemaTtuka» ONpenestoTcsl MPOrpaMMoi AUCLMILIUHBL,
aJalTHPOBAHHOM MPU HEOOXOAUMOCTH /171l OOYUEHHSI YKA3aHHBIX 00yYarouxcsl.

Opranu3zanus oOy4eHMs], TEKyILEeH U MPOMEXYTOUHOM aTTeCTalli CTYIEHTOB-UHBAJINUOB U
ctynentoB ¢ OB3 ocymecTBisiercs ¢ y4eToM OCOOEHHOCTEH MCUXO(PU3UYECKOTO pPa3BUTHA,
MHAUBUYaJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3710POBbsI TAKMX 00YYaroIInXcsl.

Hcxonst n3 ncuxo(u3ndyeckoro pa3BUTHS M COCTOSIHUS 370POBbsl CTYAEHTOB-WHBAIUIOB U
ctyneHToB ¢ OB3, opraHusyrorcs 3aHSATHS COBMECTHO C JPYrMMH OOydYaroIMMHUCS B OOLIUX
rpymnmnax, HCHOJb3Yysl COLMAIbHO-aKTUBHBIE U peQIEKCHUBHBIE METOAbl OOy4YeHMsS CO3AaHUs
KOM(OPTHOTO INCHUXOJIOTUYECKOTO KJIMMara B CTYJIEHYECKOW TpyIe WIH, IPU COOTBETCTBYIOLIEM
3adBJICHMM Takoro oOydarouierocs, IO MHIUBUAYaJbHONH Iporpamme, KOTopas —sBJseTcs
MOIU(UIMPOBAaHHBIM BapUaHTOM OCHOBHOM pabodell mnporpamMmbl AUCHUIUIMHBEL [Ipu »sTOM
Coiep)KaHUE NPOTrpaMMbl JAUCHUIUIMHBI HE M3MEHseTcs. M3MeHsTcs, Kak MNpaBuilo, (OpPMbI
00y4YeHHs U KOHTPOJI 3HaHUH, 00pa30BaTeIbHbIE TEXHOJIOTUU U TUAAKTHUECKUE MaTepUabl.

OOyueHue CTYyIEHTOB-MHBAIMJIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYLIeCTBISATHCS
MHAUBUAYAJIbHO W/WIK C IPUMEHEHUEM JTUCTAHIIMOHHBIX TEXHOJIOTUH.

JlictaHMoHHOE 00y4eHue oOecreunBaeT BO3MOKHOCTh KOMMYHUKAIMH ¢ ITpernojaBaresieM,
a TaKXke C JAPYTMMH OOy4aeMbIMH IIOCPEICTBOM BEOWMHApOB (HAMpHUMEpP, C HCIOJIb30BAaHUEM
nporpaMmbl SKYPe), 9To CIOCOOCTBYET CIUIOYCHHUIO TPYIIBI, HANpPaBseT Y4eOHYIO TPYNIy Ha
COBMECTHYIO paloTy, 00CyX/IeHUE, IPUHATHE TPYIIIOBOIO PELICHHUS.

B yuyeOHOM mporecce s MOBBILIEHUS YPOBHS BOCHPUATUS U TepepadOTKU y4ueOHOM
uH(pOpMAIMU CTYIECHTOB-UHBAJINAOB U cTyleHToB ¢ OB3 mnpumeHstoTcss MylnbTUMEAUMHBIE U
CHelMaIN3UpPOBAHHBIE TEXHUYECKHE CpeICTBa IpHeMa-iepenayd y4deOHOW wuH(popmanuu B
JOCTYIHBIX (opMax HJsl CTYAEHTOB C pa3IUYHBIMU HapyIICHUSIMU, OOECIEUMBAECTCS BBITYCK
aNbTepHAaTUBHBIX  (OPMATOB  TEYATHBIX MaTepUaoB  (KPYMHbIM  mpudT), SIEKTPOHHBIX
o0Opa3oBarelbHBIX pecypcoB B (opmax, aJanTHUPOBAHHBIX K OrPAaHUYEHMUSIM  3JJ0POBBS
00y4aroLXCsl, HATMYNE HE0OXOIUMOTO MaTepUATbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop m pa3paboTka ydeOHBIX MaTepuajoB MPOU3BOAUTCS TMPEMOAABATETIEM C YYETOM
TOTO, YTOOBI CTYIEHTHl C HapyIICHUSAMH Cclyxa TMOoJydyaldd HHGOPMALMI0 BHU3YyallbHO, C
HapyIICHUSMU 3pEHUs — ayJuaJbHO (HampuMmep, C HCIOJb30BaHUEM IIPOrpaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOHvie KypCbl KOMOPbIX mMpedyIom om cmyoeHmos
8bINOJHEHUST ONPEOeNeHHbIX Cneyuguueckux Oellcmeull u npedcmasiaouux coooi npooiemy uiu
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oeticmeue, HeBbINONHUMOE OJi CIYOEHMO8, UCNbIMbIEAIOWUX MPYOHOCIU C NePeosUNCeHUeM Ul
peuvto, obszanvt 8 PIIJ] yuyecmv smu ocobenHocmu u npeonazamov CmMyOeHMaM-UHEATUOAM U
cmyoenmam ¢ OB3 anbmeprnamuenvle Memoobi 3aKpenienus u3yuaemo20 Mamepuaid.

Jlnsi OCYIIECTBIICHUS TMPOLEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUYHOM
arrecranuu oOydaromuxcs UHBaIUA0B u il ¢ OB3 GoHI OIEHOYHBIX CPEICTB MO TUCIUILIHE,
MO3BOJISIFOIIUI OLIEHUTh JOCTHIKCHUE MMM PE3YJIBTaTOB OOyYEHHsI U YPOBEHb CPOPMUPOBAHHOCTH
KOMITETEHINH, MPETyCMOTPEHHBIX YYeOHBIM TUIAHOM M pabodeld MporpaMMoOl JAHCIUILINHBL,
aIanTHPYETCsl Il 0OYYaIONIMXCSl MHBAIUIOB H JIMI C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI
C y4YETOM HWHIUBUAYAIbHBIX TNCHUXO(DHU3UOIOTHUECKIX OCOOEeHHOCTEH (YCTHO, TMHCHMEHHO Ha
Oymare, NMHCBMEHHO Ha KoMIbiOTepe, B (opme TectupoBanus M T.a1.). [Ipm HeoOXomuMoOCTH
0o0yJaronmmmMcsi  TPEJOCTABISCTCS JOMOJTHUTEIHLHOEC BpeMs I TOJATOTOBKM OTBETa IPHU
MPOXOXKJICHHH aTTECTAIIHH.
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4. KOHTPOJIb Y OLIEHKA PE3YJITATOB OCBOEHUS YUEBHOM JUCIUILINHBI

Texymuii KOHTPOJIb U OLIEHKA PE3yAbTaTOB OCBOEHUS YUEOHON JUCILMILIMHBI OCYILIECTBISIETCS
mpernojaBarelieM B Ipolecce mpoBedeHus 3aHATUd. [Ipomexyrounas arrecrauus B ¢dopme

OK3aMcCHa

Pesynprarel 00yueHus
(OCBOECHHBIE YMEHUSI, YCBOCHHbBIE 3HAHMS)

DopMbI 1 METOIBI KOHTPOJISI U
OIICHKH PEe3yJIbTaTOB 00y4YeHHUS

¢ JUYHOCTHBIC:

[MuceMeHHBI KOHTPOITL B hopMe:

- c(OpMHPOBAHHOCTH TIPE/ICTABICHUI O MareMaruke Kak | 1. [IpoBepounast pabora 1O
00 YHHUBEPCATLHOM SI3BIKE HayKH, CpEICTBE | TEME «KopHu, CTCTICHH,
MOJICTTUPOBAHUS SBICHUN W MPOIECCOB, HCAX M METOJaxX | JOrapu(pMbD»

MaTeMaTHKU; 2. [IpoBepounass pabora 1O
- TIOHMMaHHWE 3HAYMMOCTH MATEMAaTUKU JUIsI Hay4dyHO- | TeMe «DyHKIHI»

TEXHHYECKOTO Mporpecca, ChOPMUPOBAHHOCTh OTHOIIICHUS | 3. [TpoBepounas pabota
K MaTeMaTHKe KaK K 4acTh OOLIeuesIOBeYeCKO KynbTypbl | «[Iponu3BomHas U HHTETpa»

Yyepe3 3HAKOMCTBO C HWCTOpUEH pa3BUTHS MareMaTuku, | 4. [IpoBepounas pabora
9BOJIIOLIMEN MaTeMaTHYeCKUX UIeH; «YpaBHEHUS U HEPABEHCTBAY

- pa3BUTHE JIOTUYECKOTO MBIIUIEHUS], TPOCTPAHCTBEHHOIO | 5. [Iposepounas pabota
BOOOpa)KEHUS, AJITOPUTMUYCCKON KYJIBTYPbI, KDUTHYHOCTH | « DIIEMEHTHI KOMOHMHATOPHKH,
MBILUIEHUSI HA YPOBHE, HEOOXoAMMOM [uisl Oyayuieil | reopuun BEPOSTHOCTEU 5
npopECCHOHAILHOW JICATEIBHOCTH, ISl MPOJOJIKCHUS | MATEMATUYECKOM CTATUCTHKIY
00pa3oBaHMs U CaMOOOPa30BaHHS; 6. [IpoBepounas pabota
- OBJIQJICHUE MaTE€MAaTUYEeCKHMMHU 3HAHUSIMH U yMEHHSIMH, | «[ eoMeTpus»

H€06X0[[I/IMI)IMI/I B HOBCGILHCBHOﬁ KHU3HU, OAJI1 OCBOCHUA

CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUTLITUH U | YCTHBIH ~ KOHTpodb B  (opme:

JTUCIUTIINH TPO()ECCHOHANIBHOTO IUKJIIA, I TOJTYYECHHS
o0Opa3oBaHMsl B 00NAcTAX, He TpeOYyIOUIMX YyriIyOIeHHOH
MaTeMaTUYeCKOM IMOJTOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K O0Opa3oBaHHIO, B TOM
YHUCJIe caMo00pa30BaHUIO, HAa TMPOTSHKEHUU BCEU JKU3HM;
CO3HATEJIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK  YCJOBHIO  YyCIEMIHOW  Npo(EeCCHOHAIbHOW |
0OIIIECTBEHHOH JCATEILHOCTH;

- TOTOBHOCTb H CIIOCOOHOCTh K CaMOCTOSITCIIbHOU
TBOPUYECKON U OTBETCTBEHHOU JIESITEIbHOCTH;

- TOTOBHOCTH K KOJIJIEKTUBHOU paboTe, COTPYTHHUYECTBY CO
CBEPCTHHUKaMH B  00pazoBarenbHOW, OOIIECTBEHHO-
MOJIC3HOM, Yy4eOHO-MCCIIEIOBATEIbCKOM, TIPOEKTHOW |
JIPYTUX BUAOB JIEATEIbHOCTH;

- OTHOIIEHHWE K TPO(ECCHOHAIBHOW ACSATEIBPHOCTH Kak

- UHJIMBUYaIbHOTO OIIPOCa;
- (hpoHTaANBHOTO OMpOCa;

[Ipomexxyrounas  arrecTarus
9K3aMEH BO 2 CEMECTpe

BO3MOXXHOCTH  y4YacTUs B  pCIICHUH  JINYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOICHAITMOHAIBHBIX
npo0em;

* MeTanpeaMeTHbIE:

- YMEHHE  CaMOCTOATENBHO  OINpPENENsATh NN
NESTEIbHOCTH ¥ COCTaBJATh IUIAHBI  JESTENHOCTH;
CaMOCTOSITEIILHO ~ OCYIIECTBIIATh, KOHTPOJMPOBATH M
KOPPEKTHPOBATh  JIEATENILHOCTh;  WCIONB30BaThb  BCE

BO3MOXHBIC PECYypChl I AOOCTHXXCHUSA IMOCTABJIICHHBIX
neiaed u pcain3aliu IIJIAHOB ACATCIbHOCTH, BBI6I/IpaTI>
YCIICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYAllUsIX
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- YMEHHUE IPOAYKTUBHO OOIIATHCS U B3aUMOECHCTBOBATh B
MPOLECCE COBMECTHOM AEATEIbHOCTH, YYUTHIBATH MO3ULIMHU
OPYTUX  YYacCTHHUKOB  JIEATENBbHOCTH,  3()PeKTHBHO
pa3pemiarb KOHQJIUKTHI;

- BIQJICHHE HaBbIKAMHM  I[103HABATEIbHOM, y4yeOHO-
HCCIICIOBATENbCKOM M TPOEKTHOW  JEATEIIbHOCTH,
HaBbIKAMHM  pa3pelieHuss MpolieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJ0B
pEeLIeHUs] MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3jInyHbIX
METO/0B NIO3HAHUS;

- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITENIbHOI
H(OPMAITMOHHON-TI03HABATEILHON 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 3pEHUA,
HCIIOJIb30BaTh aJCKBaTHBIC SI3bIKOBBIE CPECTBA;

- BIIAJICHHE HABbIKAMH I103HABATEIIbHON pediaekcun Kak
OCO3HAHUE COBEPIIAEMBIX JEUCTBUHA M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBaHUM, I'PAHUIL] CBOETO
3HAHHS ¥ HE3HAHHUSI, HOBBIX IMO3HABATEIbHBIX CPEACTB IS
UX JIOCTUKEHUS,

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

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

- cOpPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTUYECKUX
MOHATHSAX KaK BaXHEUIIMX MAaTEMaTUYECKUX MOIENISX,
MO3BOJIAIOLIMX ONMCHIBATH U U3y4aTh Pa3HbIE MPOLECCHI U
SBJICHUSA; IOHUMAaHUS BO3MOYXHOCTH AaKCHOMAaTHYECKOIO
MOCTPOEHHS MAaTEMATUUYECKUX TEOPUH;

- BJAQJEHUE METOJaMH JIOKa3aTeIbCTB W aJITOPUTMOB
peleHusi,  yMEHUe  HUX  [PUMEHATh,  [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 WUIKOCTPAllMM  pPEIICHUs YpaBHEHUH U
HEPABEHCTB;

- c(hOpMHPOBAHHOCTh TPENCTABICHU OO0 OCHOBHBIX
MOHATUSAX MareéMaru4yecKoro aHajin3a M HMX CBOMCTBAx,
BIAJICHUE  YMEHHEM  XapaKTepHU30BaTb  IOBEACHHUE
GyHKIMIA, WCHONB30BAaHUE TMONYYCHHBIX 3HAHWHA IS
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ONMCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

- BIAJCHME OCHOBHBIMU IOHATHSIMM O IUIOCKUX U
MPOCTPAHCTBEHHBIX ~ TEOMETPUYECKUX  (PUrypax, HUX
OCHOBHBIX  CBOWCTBax; C(HOPMUPOBAHHOCTH  yMEHUS
pacro3HaBaTh TreoMeTpuueckue (urypsl Ha yeprexax,
MOJENIIX U B PEATBHOM MHUPE; NPUMEHEHHE H3Y4YEHHBIX
CBOMCTB reoMeTpuueckux Guryp u (Gpopmyin uis perieHus
FEOMETPUYECKUX 3a7ad M 3aJad C [PaKTUYECKUM
coJiepKaHHeM;

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

- BJIAJEHUE HaBbIKAMM  HCHOJb30BaHHUS  T'OTOBBIX
KOMITBIOTEPHBIX POTrpamMM IPHU PEUICHUH 3a/1au.

OO0mme KpUTEPHUM OLIEHKH Pe3yJIbTATOB OCBOEHUSI Y4eOHOM TUCHUTINHBI

B yCTHBIX M MUCBbMEHHBIX OTBETAX CTYJEHTOB Ha MPAKTHUYECKUX (CEMUHAPCKUX) 3aHSITHUAX, B
COOOIIEHNAX M JIOKJIaAax, 3cce M APYrux (GopMax ayauTOPHOH M CaMOCTOSATENbHOH paboThl, a
TaKKe B TEKYIIMX KOHTPOJbHBIX padoTax YYWUTBHIBAIOTCA: TINyOMHA 3HAHWMH, BIIAJCHHE
HEOOXOUMBIMU YMEHUSIMH (B 00bEME MpOrpamMmbl), JJIOTUYHOCTh M3JI0KEHUSI MaTepuiia, BKIOYast
0000111eHUs, BBIBOJIBI, COOJIIOJIEHHE HOPM JIMTEPATYPHON pEUH.

OLEeHKY «OTIMYHO» 3aCIyXUBAaeT CTYACHT, TBEPIO 3HAIOUIMM NpOrpaMMHBIN Marepuall,
CUCTEMHO U TPaMOTHO W3JAraloUMid ero, JAEeMOHCTPUPYIOUIMA HEOOXOIUMBIH YpOBEHb
KOMITETEHIMH, Y€TKHE, C)KAaThle OTBETHl HA JOMOJIHUTENbHBIE BOMPOCHI, CBOOOIHO BIIAJCIOLINI
MOHSTUMHBIM aIaparoM.

OLeHKY «XOpOoWIO» 3acCiIy)KMBA€T CTYJEHT, NPOSBUBLIMI IOJIHOE 3HAaHHE MPOTrPAMMHOIO
Mmarepuania, JeMOHCTPUPYIOIUN c(OPMHPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHblE B IpOorpaMMeé KOMIETEHLUHU, JIOMYCKAIOUUN HENPUHIUIHAIBHbIE HETOYHOCTH IpU
W3JI0KEHUH OTBETA HA BOIPOCHI.

O1eHKY «YAOBJIETBOPHUTEJIBHO» 3acly’)KUBAaeT CTYIEHT, OOHAPYXUBIIMM 3HAHUS TOJIBKO
OCHOBHOT'O Marepuaya, HO HE YCBOMBIIMH JeTalu, JOMyCKaromui OMMOKH MPUHIMUIHAIBHOIO
XapakTepa, JEMOHCTPUPYIOIIMH He J0 KOoHIa c(OpMUpOBaHHbIE KOMIIETEHLIUH, YMEHUs
CUCTEMAaTU3UPOBATh MarepHrall U JeJaThb BHIBOJIBI.

OLeHKy «HeyI0BJICTBOPHTEJIBLHO» 3aclly’)KUBAaeT CTYAECHT, HE YCBOMBIIMN OCHOBHOIO
coJiepKaHUsl Marepualia, He YMEIOUIMI cucTeMaTH3upoBaTh MHPOPMALINIO, J1E1aTh HEOOXOANMbIE
BBIBOJIbI, YETKO M I'PaMOTHO OTBEYATh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOIINNA HU3KUN YPOBEHD
OBJIQJICHUS] HEOOXOIMMBIMU KOMIIETEHLUSIMHU.

OueHnBaHue CTYIEHTA HA IK3aMeHe M0 Y4eOHOH QM CHUIJInHe

OrneHKka «OTJIMYHO» BBICTABISECTCS CTYISHTY, €CIH OH TIyOOKO ¥ TIPOYHO YCBOWI
MPOTPAMMHBIN MaTepHaj, MCUEPIBIBAIONIE, MOCJIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C TPAKTUKOH, CBOOOAHO CHpPABISETCS C 3a/ladaMu,
BOIIPOCAMU H JAPYTMMH BHJIaMH TIPUMEHEHUs 3HAHWH, HE 3aTPyAHSAETCS C OTBETOM IIpHU
BUJIOM3MEHEHUN  3aJjaHWii, TPaBUILHO OOOCHOBBIBAET TMPHUHATOE  pEIICHHE,  BIAJCET
Pa3HOCTOPOHHUMHM HAaBBIKAMHU M IPUEMAMM BBINOJIHEHUS TPAKTUYECKHUX 3a/1a4.

OlLieHKa «XOpOUIO» BBICTABISIETCS CTYJEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, FPaMOTHO U 1O
CYILIECTBY U3JIaraeT €ro, He JOIycKas CylleCTBEHHbIX HETOYHOCTEM B OTBETE HA BOIIPOC, IPABUIIBHO
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MPUMEHSET TEOPETUUECKHUE TMOJOKEHUS MIPU PELICHUHN MPAKTUYECKUX BOIMPOCOB M 3aJ]a4, BIAACET
HE0OXOMMBIMU HaBbIKAMH U MMPUEMAMU UX BBIITOJIHEHUS.

OLeHKa «y10BJIETBOPHUTEJIbHO» BBICTABIIACTCS CTYIEHTY, €CIM OH HUMEET 3HAHUS TOJBKO
OCHOBHOI'O Marepuana, HO HE YCBOWJI €ro Jerajei, I0NyCKAaeT HETOYHOCTH, HEJOCTAaTOYHO
MpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHHUS JIOTUYCCKOW TOCIEAOBATCIIbHOCTH B H3JIOKCHHUH
MPOrpPaMMHOT0 MaTepuaa, UCIBITHIBACT 3aTPYIHEHUS TPU BBIIIOJTHEHUH MTPAKTUYECKUX PaboT.

OlLieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISCTCS CTYICHTY, KOTOPBIN HE 3HAET 3HAYUTEIHLHOU
YacTH MPOrPaMMHOTO Marepuaia, AOMYCKAaeT CYUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOIbIINMU
3aTpyAHEHUSIMU BBITIOJIHSIET MPAKTHYECKUE PAOOTHI.

IlepeuyeHb BONPOCOB /1Jisl MOATOTOBKH K IK3aMeHY
1o y4eOHOi qucuunanne «MaremaTuka

1. OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBL.

2. OyukImsa y=SinX, e rpaduk 1 CBOMCTBA.

3. OyHKIMA y=COSX, ee rpaduK 1 CBOICTBA.

4, Oyukuus y=tgx, ee rpaguk u CBONCTBA.

S. Oynkius y=Ctgx, ee rpaduk u CBOKWCTBA.

6. [IpeobpaszoBanue rpaduKoB.

7. YeTHble U HEUETHbIE (PYHKIMU.

8. Bospacranue, yosiBaHte QyHKIHUU. DKCTPEMYMBI.

9. Cxema uccienoBanus (pyHKIHH.

10.  ApkcuHyc, apKKOCHHYC, apKTaHI€HC, QPKKOTAHI'€HC.

11. Onpenenenne npousBoaHoi. [Ipupamienue aprymenTa, npupanicane QyHKIuu.
12.  IlpaBuiia BBIYMCICHHS TPOU3BOTHBIX.

13. [TpousBogHast CIOXKHOM (HYHKIIUH, TPUTOHOMETPUUYECKUX (DYHKIINH.
14, OcHoBHble Gopmyibl 1uddepeHupoBaHus.

15.  KacarenpHas k rpaduky QyHKIIUH.

16.  IlpousBozaHas B TEXHHUKE U (PU3HKE.

17.  Ilpu3Hak Bo3pacTaHUs UM YObIBaHUS (DYHKIIHH.

18.  Kpuruueckue TOUKM (PyHKIIMU, MAKCUMYMbl 1 MUHUMYMBI.

19.  HawuGonpiiee u HanMeHbIIee 3HAYCHNS (DYHKIINH.

20.  IlepBoobGpa3Hasi. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

21.  Tpwu mpaBuia HaXOXKJICHUS POU3BOIHBIX.

22.  Tabnuua nepBooOpa3HBIX.

23.  Ilnomanp kpuBoimHEHHON Tpanenun. ®opmyna Herorona-JIelioauma.
24.  KopeHb N-0if CTENEHNU U €ro CBOMCTBA.

25. CreneHsb ¢ paliMoHaJIbHBIM ITOKa3aTeNEM U €€ CBOMCTBa

26.  IlokasarenpHas QyHKIHS, ee rpaduK U CBOMCTBA.

27.  Jlorapu®MbI U MX CBOHCTBA.

28.  Jlorapudmuueckas (pyHKuus, ee rpaduK 1 CBOIMCTBA.

29.  IlpumeHeHHe MHTETpaa.

30.  IIpousBomHas moka3aTelbHOU U Jorapudmuueckoil GyHKIUU, TepBOOOpa3HAS
MOKa3aTeabHON (QYHKITHH.

31.  AKCHOMBI CTEPEOMETPHH.

32.  IIpocreiimme reoMeTpUIECKrE TeIa U UX MOBEPXHOCTH.

33.  IlapamnenbHOCTb MPSIMBIX, IPSIMON U MIIOCKOCTH.

34.  BzamMHOe pacIioioXeHHE PSIMBIX B IPOCTPAHCTBE.

35.  IlapamnenbHOCTb MIOCKOCTEH.

36.  Terpasap u mapajuieenuIie.

37. IlepnieH IUKyYIAPHOCTD IPSIMBIX U ITIOCKOCTEH.

38.  IleprieHauKyssap U HAKJIOHHBIE.

39.  JIByrpasHblii yrodi.

40.  IloHaTue MHOrOorpaHHuKa. BbIMyKible 1 HEBBITYKJIbIE MHOTOIPAHHUKH.
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

I'eomerpuueckoe Teno.

[Tpusma. [Ipsimast, mpaBuabHas, HakJIOHHAsA. OObEMBI TTPU3MBI.

[Mupamuna. [IpaBuibHas nupamua u ee cBoiictsa. Anopema. O0beM NUpPaMHUIBI.
YcedeHHas nupaMua.

[IpaBunbHBIE MHOTOTPAHHUKH.

CummeTpus B IPOCTPAHCTBE.

CrnoxeHue 1 BBIYMUTAHUE BEKTOPOB (Irpauueckn).

YMHOKEHHE BEKTOpa Ha 4uciio. CBOKMCTBA YMHOKEHHUS.

Kommnnanaphusle Bektopsl. [IpaBuio napamienenunena.

[IpsiMoyronbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE

[IpaBmiio cymMBl, pa3HOCTH, IPOU3BEAEHUS BEKTOPA HA YHUCIIO.

[Ipocreiimue 3a1a4n B KOOpJIMHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

LentpanpHas, oceBas, 3epkajibHas cummeTpus. [lapannensHelil nepeHoc.
Hununap. [nomaas MOBEpXHOCTH LUIMHAPA U €T0 00BEM.

Konyc. ITnomaas moBepXHOCTH KOHYCA U €70 00BbEM.

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

KacarenbHas miockocTs K cdepe.

[Tonsitue o6bemoB. CBolicTBa 0OBEMOB.

[TonsiTHE MIAPOB CETMEHTA, IIAPOBOTO CIIOS, IIIAPOBOTO CEKTOPa U MX 0OBHEMBI.
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JUCT PETUCTPALIUA W3MEHEHUI (AKTYAJII3AIINN)
PABOYEHU ITPOI'PAMMBbI YYEBHOU JUCIHUIIVINHBI
OY /.04 MATEMATHUKA

HaumenoBanue cnenuanbHOCTH
09.02.07 UadopManiiOHHBIE CUCTEMBI U IPOTPAMMUPOBAHUE

Pa6ouas nporpamma yue6noit aucrummasl OV J[.04 Martematuka Ha 2022-2023 yueOHbIi

TOJl paCCMOTpEHA ¥ MEepPeyTBEPKIeHA Ha 3aCeIaHUU ITUKIOBON METOIUYECKONH KOMUCCHH (DU3UKH
Y MaTeMaTUYECKUX IMCUUIUIUH 0€3 N3MEHEHUH.

ITpotokon Ne 02 ot «05» centsiops 2022 r.

[Ipencenarenb HUKIOBOM METOJUYECKON KOMUCCUU i E. B. I'epnunrep
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