MunuctepeTBo KyJbTypbl Pecybnuku Tarapcran

I'ATIOY «Ka3zaHckuii TEXHUKYM HAPOIHBIX XYI0KECTBEHHBIX ITPOMBICIIOB

PABOYAS ITPOT'PAMMA

Y4eOHO# AMCHUTITTHHBI

OV/1. 04 MaTemaTuka

AJ1s1 mpodeccuu

54.01.01. McnioJiHUTEIb XYA0KECTBEHHO-0(POPMUTEJIBLCKHX PadoT

bazoBas moaroroBka HpO(l)GCCI/IOHaHBHOFO 06pa3013aH1/151

r. Kazans, 2025r.






COJIEPYKAHUE

. MACHOOPT MPOT' PAMMBI YYEBHOM JTUCIUILTAHBI
. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUILTAHBI

. YCJIOBUS PEAJIM3AIIAN YUYEBHOU JACIATLIAHBI

. KOHTPOIb N OHEHKA PE3YJBTATOB OCBOEHMUI
YYEBHOH JUCIIUAILINHbI

CTp.

20

23



1. HACIHOPT PABOYEN ITPOI'PAMMBI YYEBHOM JNCIHHAITIJINHBI
MareMarnka

1.1. O6snacTh NIpUMeEHEHHUs] IPOr PAMMbI

Pabouas  mporpamma  o0mieoOpa3zoBare/ibHON — yuyeOHOW — JUCIUIUIMHA
«MareMarukay MpenHa3HAYCHA JJIs M3YYCHHUs MATeMaTUKW Ha 0a3e OCHOBHOIO
o01iero 0OpazoBaHusl.

Pabouas mnporpamma yueOHOH AMCUMIUIMHBI SIBJISIETCS 4YaCTblO OCHOBHOM
npodeccuoHaabHOM o0Opa3oBarenbHON mporpaMmbl B cooTBeTcTBUM ¢ DPI'OC mo
npodeccun 54.01.01 McnonHuTENb XyA0KECTBEHHO-0POPMHUTENBLCKUX PaboT.

1.2 MecTo y4eOHOii AMCHUIUIHHBI B Y4€0HOM ILIaHe
VYyebHag aucuuiuinHa «MaremaTuka»y BXOAUT B 00UIe00pa3oBaTeIbHbI LUK
OCHOBHO# MmpodeccroHabHOM 00pa30BaTEIbHON MPOrPaAMMBI.

1.3. Henn wu 3ama4ym AMCHMINIHHBI — Pe3yJabTaTrbl OCBOCHHS Y4eOHOil
AV CHHTLTAHBI

CoxepxkaHuie mporpammel  «Maremaruka» HANpaBiICHO HA JTOCTUIKCHHUE
CIICAYIOLIMX LIETICH:

- oOecneuenne Cc(HOPMUPOBAHHOCTH MPEACTABICHUA O  COLMAIBHBIX,
KYJIETYPHBIX U UCTOPUYECKHUX (PaKTOpPax CTAHOBIICHUSI MAaTEMATUKH,

- oOecnedyeHne CHOPMUPOBAHHOCTU JIOTUUYECKOTO, AJTOPUTMHUYECKOTO U
MaTeMaTU4YE€CKOTO MBIIIIJICHHUS,

- obecnieueHne cHOpMUPOBAHHOCTH YMEHUIM PUMEHSTh MMOJTyYEHHBIEC 3HAHUS
IIPY PEUICHUN PA3TUYHBIX 3a/1a4;

- obecnieueHue cHopMUPOBAHHOCTH MPEACTABICHUA O MaTEMATUKE KaK 4acTh
O0IIEYENIOBEUECKOW KYJIBTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, MO3BOJISIOIIEM
OIMUCHIBATH M M3YyYaTh PEATBbHBIC TPOLECCHI U SIBJICHUS.

OOuue ey N3yueHusl MaTEMaTUKKA PEAIM3YOTCS B UETHIPEX HAMPABICHUIX:

- o01ee npeacTaBieHue 00 UAESIX U METOAAaX MaTEeMATHUKH,

- UHTEJUIEKTYAJIbHOE Pa3BUTHE;

- OBJIAJICHUE HEOOXOIMMBIMU KOHKPETHBIMHU 3HAHUSMU M YMECHHUSMHU,

- BOCIIUTATEIILHOE BO3/ICTICTBHE.

OCHOBY  MpOrpaMMbl  COCTABJISIET  COAECPXKAHUE,  COMIACOBAHHOE  C
TpeGoBaHUAMU (PeACPAILHOTO KOMIIOHEHTA TOCYJAPCTBEHHOIO CTaHIApTa CPEIHETO
(monHoro) obuiero oOpazoBaHusi 6a30BOr0 YPOBHSI.

B nporpamme yueOHbI MaTepuan MPEACTaBlIEH B (popMe Yepemyrolerocs
Pa3BEPTHIBAHUS OCHOBHBIX COAEPKATEIBHBIX JTMHUM:

aneebpaudeckas auHus, BKIIOYAIOINAS CUCTEMATU3ALMIO CBEICHUH O 4MCiax;
U3YYCHUE HOBBIX U 0000IIEHNE paHee 3YUYCHHBIX onepaluii (BO3BECHUE B CTEMCHbD,
U3BJICUECHUE KOPHS, JOorapu(pMUpOBAHHUE, CHHYC, KOCHHYC, TAHIEHC, KOTAHICHC W
oOpaTHblE K HHMM), M3YYCHHWE HOBBIX BHJOB YHCIIOBBIX BBIPAXCHUN W (HOPMYII,
COBEPIICHCTBOBAHUE MPAKTUYECKMX HABBIKOB UM  BBIYMCIMTEIBHON KYJBTYPHI,



pacuIMpeHne U COBEPILICHCTBOBAHUE AreOpanyuecKoro ammapara, chopMupoBaHHOTO
B OCHOBHOM LIKOJIE, U €0 MPUMEHEHHNE K PEUICHUIO MATEMATHUYECKUX U MPUKIIATHBIX
3ajau;

mMeopemuKo-OyHKYyuoHaibHds — JuHUs, BKIIOYAIOMIas CUCTEMATU3ALUI0 U
pacuIMpeHue CBEACHUN O (PYHKUMSAX, COBEPLICHCTBOBAHME Ipa(MUeCKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMM HACIMHU M METOJAAMU MaTEMaTUYECKOr0 aHajiu3a B
00beMe, TIO3BOJISIFOIIEM — MCCIEAOBAaTh 3JEMEHTApPHbIE (PYHKUMM M peliaTh
OPOCTEHIINE TEOMETPUUECKUE, PU3MUECKUE U APYTUE MPUKITATHBIE 3a0a4H;

JIUHUSL YPAGHEHUTl U HepaseHCcmaE, OCHOBAHHAs HAa TOCTPOCHUM M UCCIIEA0BAHUN
MaTeMaTUYECKUX MOJETICH, mnepeceKkaromascs ¢ alreOpauyeckol M TEOPETHKO-
(YHKUMOHATBHON JHMHHUSAMU M BKJIKOYAKOLIAs Pa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKU aNreOpandeckux mpeoOpazoBaHuid [jsl PEIICHHs YPaBHEHUN, HEPABEHCTB U
cucreM; (OPMHUPOBAHKUE CHOCOOHOCTH CTPOMTh M HCCIEAOBATH MPOCTEHIINE
MaTeMaTUYECKAE MOJECIN NPU PEIICHUH NPUKIAAHBIX 3a/a4, 3a4a4 U3 CMEXKHBIX U
CMEIUATBHBIX AUCIHILINH;

eeomMempu4eckds  JuHus, BKIIOYAIOIIAs HArJISIAHBIE  MPEICTABJICHUS O
IPOCTPAHCTBEHHBIX (PUrypax M MU3y4€HUE UX CBOMCTB, (JOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOp@KEHMs,  PA3BUTHE  CIOCOOOB  INE€OMETPUUYECKHX
U3MEPEHU, KOOPAMHATHOTO U BEKTOPHOIO METOJOB AJISl PELICHUS MATEMATHUYECKIX
W TPUKJIAJHBIX 33124,

cmoxacmuyeckast JuHusl, OCHOBaHHAs HA Pa3BUTHHM KOMOWHATOPHBIX YMEHUIA,
NPEACTABIICHUNA O BEPOSATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOLIETO
MUpA.

OcBoeHMEe coaepkaHusl y4eOHOM AuCHUIUIMHBL «MaTtemaTukay oOecreunBacT
JOCTHKEHUE CTYJCHTAMU CIIEAYIOIINX Pe3yJabTATOB:

MemanpeomMemnuix:

— YMEHHE CaMOCTOSATEJILHO ONPEENTh LENUA JEATEIbHOCTH U COCTABIISThH
IUIaHBl  JICATENILHOCTH; CAMOCTOSATENBHO  OCYILECTBIIATh, KOHTPOJIMPOBATh W
KOPPEKTHPOBATh JEATEIBHOCTh, MCIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHl IS
JOCTHKEHUS TIOCTABIICHHBIX LENICH M peau3aluy MIaHOB JESITEIbHOCTH, BEIOUPATh
YCHEIIHBIE CTPATETUH B PA3TUYHBIX CUTYALUSX;

— YMEHME TPOAYKTUBHO OOIIATECA M B3aUMOJCHCTBOBATH B MPOLIECCE
COBMECTHOH AEATENBHOCTH, YUUTHIBATH MO3ULMU IPYTUX YUACTHUKOB ACITEIBHOCTH,
3¢ pekTUBHO pazpeimiaTh KOHPJIUKTHI;

— BJIQJICHUE HABBIKAMHM TIO3HABATENILHOM, Y4E€OHO-MCCIIEIOBATEIBLCKON U
NPOCKTHON AEATENbHOCTH, HABBIKAMU pa3pelieHUs MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY MOMCKY METOAOB PEIICHUS MPAKTHUYECKUX 3a/ad,
IPUMEHEHHIO PA3IMYHBIX METOJOB O3HAHUS,

— TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITENBHOH WH(OPMALMOHHO-
NIO3HABATENIBHOM NIEATENILHOCTH, BKJIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX
UCTOYHMKAX MH(pOpMALMK, KPUTUUYECKHM OLCHMBATH W MHTEPHPETHPOBATH
UHPOPMALIMIO, TIOTYYAEMYIO U3 Pa3IMYHBIX UCTOYHHUKOB;

— BJAJEHUE S3BIKOBBIMU CPEACTBAMHU. YMEHHME SICHO, JIOTMYHO W TOYHO
U3J1araTh CBOK TOUKY 3PEHHUS, UCIOJIb30BATh A/IEKBATHBIE SI3bIKOBBIE CPENICTBA,



— BJIQJICHUE HABBIKAMH TO3HABATEIILHOW pPEPIEKCHM Kak OCO3HAHUs
COBEPIIAEMBIX JEUCTBUI W MBICIMTENBHBIX IIPOLECCOB, HMX PE3YJIbTaTOB H
OCHOBAHWM, I'PAHULl CBOETO 3HAHWUSA W HE3HAHWS, HOBBIX IMO3HABATEIBHBIX 3a1a4 W
CPEACTB JUIs UX NOCTVKEHUS,

— LIENEYCTPEMIIEHHOCTh B MOMCKAX W MPUHATUH PELICHUH, COOOPA3UTEIBHOCTh
U MHTYMLMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEACTABICHUN; CIMOCOOHOCTD
BOCIIPUHAMATH KPAacOTy U TApMOHKIO MUPA,

npeomMemmuIxX:

— C(OPMUPOBAHHOCTb MPEICTABICHUIA O MAareMaTUKE KaK 4acTU MHUPOBOM
KYJIbTYPBl M1 MECTE MAaTEMATUKK B COBPEMEHHOM LIMBUIM3ALMM, CIOCOOAX OMUCAHUS
SABJICHUI peaJIbHOTO MAPA HA MAaTEMAaTHYECKOM SI3BIKE;

— C(OPMUPOBAHHOCTb MPEACTABICHUA O MATEMAaTHYECKUX TOHATUAX Kak
BOKHEHIINX MATEMATHYECKUX MOJEIAX, IO3BOJAIOIIMAX OINUCHIBaTh W M3ydarb
pasHble TIPOLECCHl M ABJICHUSA, ITIOHUMAHUE BO3MOXKHOCTH aAKCHOMATHYECKOIO
ITIOCTPOCHUS MATEMATHYECKUX TEOPHIA;

— BJIAJICHAE€ METOJAMH JOKAa3aTeIbCTB M aJTOPUTMOB PEILICHUS, YMEHUE HX
[IPUMEHSATH, IIPOBOJNATH JTOKA3aTEIIBHBIE PACCYKICHUS B XOI€ PELICHU 3a1a4,

— BIAJACHUE CTAHJAPTHBIMM IIPUEMAMMU  PELICHUS PALMOHAIBHBIX U
UPPALMOHAIBHBIX, TIOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKAX YPABHEHUNA U
HEPABEHCTB, UX CHCTEM; UCIOJIB30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM
YUCIe JUIA [OMCKA NYTH PEIICHWS W WUIIOCTPAUU PELICHUS YPaBHEHUN W
HEPABEHCTB,

—  c¢(pOpPMUPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  IOHSTHSAX
MaTEMaTHYECKOr0 aHajan3a W MX CBOWCTBAX, BIAJCHUE YMECHHEM XapaKTepPHU30BaTh
NOBEACHHUE (PYHKIMIA, MCIIOIB30BAHKE NOTYUYCHHBIX 3HAHUH 1Sl OMUCAHUS U aHAJIN3a
peabHBIX 3aBUCUMOCTE;

— BJIAJCHUE OCHOBHBIMM IMOHATUSAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX;

- ¢(hopMUPOBAHHOCTh YMEHHS PACIO3HABATH TE€OMETPUUYECKHE (QUIYPBI HA
yeprekax, MOJECHAX M B PEAIBHOM MHUpE, NPUMEHEHHE H3YYEHHBIX CBOMCTB
reoMeTpruecKux Guryp u Gopmyst Ui pEIICHUs] TEOMETPUUECKUX 3a1a4 U 33a4 €
IIPAKTUYECKUM COJEPKAHUEM,

— ¢()OPMUPOBAHHOCTH MPEACTABICHUN O MPOLECCAX M SBJICHUSX, UMEIOIMINX
BEPOATHOCTHBIN XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHDE,
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOW TCOPUM BEPOSATHOCTEH, YMECHHN HAXOIUTH H
OLEHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITM B MPOCTEHINMX MNPAKTUYECKUX
CUTYaLSIX U OCHOBHBIEC XapPAKTEPUCTUKH CIIYYAHBIX BEIUYHH,

— BJIQJICHUE HABBIKAMU MCIOJB30BAHMA T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMmm
IIPU PEIICHUH 3a/1a4.

B pesynbrare nzyueHus yueOHoOM aucuumnuabl «MaremaTuka»y GopMUpYOTCS
CJICIYIOIIME OOUINE KOMIIETECHIUN:

OK 1. [ToHrMaTh CYIIHOCTh M COLMATIBHYIO 3HAYUMOCTh Oyayiiel mpodeccunu,
IIPOSIBIIATH K HEH YCTOMUYMBEII HHTEPEC.



OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTb, MCXOAS W3 LENU U
Cr0cO000B €€ TOCTHIKEHUS, ONPEACTIEHHBIX PYKOBOIUTEIIEM.

OK 3. AnanusupoBarb padOyyl0 CHTYaLMIO, OCYIIECTBIATH TEKYILUHA U
UTOTOBBI  KOHTPOJb, OLEHKY W KOPPEKUUI0 COOCTBEHHOH JEATEIIbHOCTH,
OTBETCTBEHHOCTH 32 PE3YJIbTAT CBOCH PabOTHI.

OK 4. OcylecTBiaTh MOUCK M MCMOIB30BaHKE MH(POPMALUK, HEOOXOUMOM
U1 3 (PEKTUBHOTO BBIMIOIHEHUSI MPO(PECCUOHAIBHBIX 3a/1a4.

OK 5. Hcnonws3zoBate MH(OPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHMU B
npOo(heCCUOHATIBHON AEATEbHOCTH.

OK 6. Paborarb B komaHzae, d(pPexkTUBHO o0O0mATbCS C KOJJIEraMH,
PYKOBOJACTBOM, KJIIMEHTOM

1.4. Ko/in4ecTBO 4aCOB HA 0OCBOCHHE NMPOrPAMMBbI AHCHHILIMHBI

O0ObeM o0pa3oBaTeNbHOM MPOrpaMMbl YUeOHOH AUCHMIUIMHBI 482 yaca, B TOM YUCIIE:
oOsi3arebHas ayAuTOpHas yueOHas Harpy3ku — 320 4acos,;
caMmocTosTeNbHAs padoTa oOyuarommxcs —162 yvaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILIAHBI
2.1. O0beM yueOHOH AHCHHIJIMHBI H BHABI Y4e0HOI padoThI

Bua y4e6Hoii paGoTnl Oovem uacoe
O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl Y4EOHOH AHCUMILTHHBI 482
O0s13aTe/IbHAsE Ay AMTOPHAS Y4eOHasi Harpy3Ka (Bcero) 320
B Tom uncie:
MPAKTUYECKUE 3aHITHS 80
CamocTosiTesibHasi padoTa 00y4arommxcst 162
Hmoeosas ammecmayusi (IK3aMeH) 4




2.2. TemaTu4ecKkuii VIAH U COAEPKaAHUE Y4eOHOH AuCHUILIHHBI MaTtemaTuka

HaunmenoBanue Coaep:xanue y4e0HOro MaTepuasia, NnpakTu4eckue padorsl, O0bem | Yposennb
pa3acjgaoB H TEM CaMOCTOATEC/IbHAA pa60Ta CTYACHTOB 4acoB O0CBOCHHSA
1 2 3 4
BBenenue MaremaTuka B HayKe U TEXHHUKE.
1 | MaremaTiika B HayKe, TEXHUKE, SKOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJIOTUSX H 2 1
MPAKTUYECKOHN AESITENbHOCTH.
B3aumocBsizp mMareMaTuku C Apyrumu obnactsimu 3HaHwid. Llemu, 3amadn, OOBEKTHI H
CPENCTBA U3YYEHUsI MATEMATHKH.
Pasznen 1. Anre6pa 140
Tema 1.1 Conep:xanne yueOHOrO MaTepuaa
Passutie OHATHA O[] [ lopropeHue. PeleHne THHElHbIX ypaBHEHUI! 1 HEPABEHCTB. 2 2
4YHUCIIe.
2 | IloBTrOpeHue. Pelmenne kBaApaTHBIX YPABHEHUN U HEPABEHCTB. 2 2
3 | Llenble, pauuoHanbHbIe, AEHCTBUTEIbHbBIC YUCTA. 2 2
4 | ITpuOnm>KeHHbIE BHIYUCIICHUS. 2 2
5 | Ilpaktuueckass pabora Nel. Marematudeckue aeicTBusi ¢ uuciamu. [IpuOnmkeHHBbIE 2 2
BBIYMCJICHUS.
Camocrositenbras paborta Nel. BeinonHeHue TeCTOBBIX 3a1aHuii mo teme 1.1 8 3
Tema 1.2 Conep:xanne yueOHOTO MaTepuaa
KopHu, crenenu u — —
norapudmsL. 1 | Kopnu u crenenu. KopHu HaTypanbHOM CTENEHU U3 YUACIA, UX CBOWCTBA. 2 2
2 | Crenenu ¢ pallMOHAJIbHBIMU [TOKa3aTeNsIMHU, UX CBOMCTBA.
CteneHu ¢ 1eMCTBUTENIbHBIM MOKa3aTeJIeM, UX CBONCTBA.
3 | IIpeoOpa3oBanHue BoIpaskeHUH, coaepxkamux KopHUu. O0001meHne MOHATHS CTETICHH.
2 2




4 | Ilpaktuueckas padora Ne2. ITpeoOpa3oBaHue BeIpKEHHI, CONEPIKAIINX CTENICHH U
KOPHHU. 2 2
5 | Pemenne nppauuOHaIbHBIX YPABHEHUMN. 2 1
6 | IlokasarenbHasi PyHKIIHSI, €€ CBOWMCTBA. 2 1
7 | PelueHune nokas3aTeJbHbIX YPABHEHUM. 2 1
8 | PeleHue nokasaTeJbHBIX HEPABEHCTB U CUCTEM yPABHEHUI. 2 1
9 | Ilpaktuueckas pabora Ne3. Pemenne noka3aTeqbHbIX CHCTEM YPaBHEHUH. 2 2
10 | Ionsitue norapudma. Jlorapupm uncna. OcHOBHOE JIorapuMUIECKOe TOKIECTBO. 2 1
11 | OcHoBHbIE cBOIiCTBa NorapudmoB. [lepexon k HOBOMY ocHOBaHuU0. Jlorapudmuposanue 5 1
Y NOTEHLIMPOBAHHUE.
12 | Ilpeobpa3oBanue JOrapuPpMHUECKIX BBIPAXKEHUI, norapugMupoBaHue u 5 1
NOTEHLPOBAHUE.
13 | Jlorapudmuueckas pyHKLUs, €€ CBONWCTBA. 2 1
14 | Pemenne norapuMUIeCKNX YpaBHEHHUH. 4 1
15 | Pemenue norapuMUIeCKIX HEPABEHCTB. 4 1
16 | Pemenne norapuMUIECKUX CHCTEM YPaBHEHUI. 4 1
17 | IpaxTrueckas pabora Ne3. Pemenne norapuMHUeCKUX CUCTEM YPABHEHUI. 2 2
CamocrositenbHas pabora Ne 2. BeimonHeHue 3a1aHuil B TECTOBOH (hOpME M WHAWBUAYAIbHBIX 32 3
3amaHui no teme 1.2
Tema 1.3 Copnep:xanue yueOHOro MaTepuaa
DyHKIUH, UX CBOMICTBA
U rpaduKu. 1 | @ynkun. O6nacth onpeneneHuss 1 MHOJKECTBO 3HAUEHUH (PyHKLIUH. 2 2
2 | Cnocobsl 3ananust pynkuuu. I'paduk GyHKINHN, MOCTpoeHHe rpaduKoB QPyHKIIUI. 2 2
3 CaoticTBa (YHKIIMH: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 1
NEePUOTMYHOCTD (PYHKLIUH.
4 | CaoiicTBa (pyHKIMIA: BO3pACTaHUE, YObIBAaHHE, SKCTPEMYMBI (PYHKLIHUH. 2 1
5 | IIpeobpa3oBanue rpadukoB PyHKLUHN. 4 2
6 | UccnenoBanue QyHKIMIA, CXeMa HCCIEOBAHHUE. 4 1




7 | IlpaxTrueckas padora Ned4. Mccnenosanue pyHKLUNN B TOCTPOEHHE rPadUKOB. 2 2
CamocrosiTenbHas pabora Ne 3 8 3
BrinosHeHNEe TECTOBBIX U MHIUBUAYAJIbHBIX 3aaHuil no Teme 1.3
Tema 1.4 Crenennas, Copnep:xanue yueOHOrO MaTepHaa.
IIOKa3aTCIbHAA 1 1 | Crenennas ¢yHKIys, €€ CBOICTBA U rpaduk. 2 1
JorapudpmMuyuecKas . _
byHKIMH. 2 | IlokazatenbHast pyHKIHUS, €€ CBOHCTBA U rpaduk. 2 1
3 | [IpeobpasoBanue rpadukoB Moka3aTeabHONH PyHKIIUH. 2 1
4 | Jlorapudpmuueckas pyHKIHs, €€ CBOWCTBA U rpaduk. 2 1
5 | IIpeobpa3osanue rpadukos jorapuGMuIeckoi PyHKINH. 2 1
6 | OOpaTMOCTb MMOKa3aTENbHON U JIorapupMUIeCKO QyHKIIHH. 2 1
7 | Ipaktrueckas padota NeS. UccinenoBanue v mocTpoeHue rpad) vk CTEEHHOM 2 2
NIOKa3aTeNbHON U JIorapuMuIeckoi PyHKIUI.
CamocrositenbHas pabora Ne4. BeinonHeHHe TECTOBBIX 3aaHuil o Teme 1.4 16 3
Tema 1.5 Conep:xanne yueOHOTO MaTepuaa
OcroBbt 1 | Panuannas mepa yria. UucnoBas OKpyKHOCTb. CHHYC, KOCHHYC, TAH[€HC U KOTAHI'€HC 2 2
TPUTOHOMETPHH. ——
TpuroHOMeTpuieckne U |5 [ 3haxy 1 3HaueHHs TPUrOHOMETPHUECKUX (YHKLMIl. OCHOBHbIE TPUIOHOMETPHYECKHE 4 2
obpatHble TOXKIECTBA.
TpHFOZ)OMeTpH%CKHe 3 | ®opMynbl CIOKEHUS, CyMMBI U Pa3HOCTH. POPMyJIbl TPUBEIEHHUS. 2 2
YHKLIHH. =
4 | ®opmyJsia ABOMHOrO U MOJOBUHHOIO apryMeHTa 2 1
5 | IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH. 4 2
6 | IIpaktuueckas padbora Ne6. [IpeobpasoBaHne TPUTOHOMETPUIECKHUX BBIPAKECHUN. 2 2
7 | Tpuronomerpuueckue QyHKINH, UX TpapUKu U CBOMCTBA. 4 1
8 | Ilpeobpa3oBanue rpaukOB TPUTOHOMETPUIECKUX (DYHKIIHH. 4 1
9 | UccnenoBaHue TPUTOHOMETPUYECKUX (DYHKLUUH U MOCTPOEHUE rPadUKOB. 4 1




10 | IIpaktuyeckas pabora Ne7. MccienoBanne TPUTOHOMETPHUYECKUX (PYHKIIHIA, TOCTPOCHUE 2
rpa¢uKoB.
11 | ObpatHble TpuroHOMeTpuueckue (QyHKIMH. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC, 2
APKKOTaHIEHC.
12 | PemeHue npocTeNIINX TPUTOHOMETPUYECKUX YPABHEHUI. 4
13 | Pemenue npocTeHIInX TPUTOHOMETPUUECKUX HEPABEHCTB. 4
14 | Ilpaktuueckass pabora Ne8. PermieHue mpoOCTEWIINX TPUTOHOMETPHUYECKUX YPAaBHEHHH U 2
HEPABEHCTB.
15 | PemeHne TpUroHOMETPUYECKUX YPABHEHUN, CBOAUMBIX K KBaJPATHOMY. 2
16 | PemeHne TpPUroHOMETPUUYECKUX YPABHEHUN C TAPaMETPOM. 4
17 | Ilpaktuueckas pabora Ne9. PereHne TpUrOHOMETPHUECKUX YPaBHEHUN. 2
18 | PemeHue TpPUrOHOMETPUUYECKUX CUCTEM YPaBHEHMUIA. 4
19 | Ilpaktudeckas pabora NelO. Pemenne TpUroHOMETPUIECKUX CUCTEMA YPABHEHHH. 2
CamocrositenbHast pabora NeS. BrimomHeHHe TECTOBBIX 3aiaHuil o Teme 1.5 u mocTpoeHue 28
rpaduKoB TpUrOHOMETpUIECKUX (PyHKIMH (MHANBUAYAIbHbIC 3aJaHNS)
Paszpen 2. I'eometrpus 28
Tema 2.1 Copep:xanne yueOHOro MaTepuaa
IIpsimble ¥ IOCKOCTU B | 1 | AKCHOMBI CTEPEOMETPHH U CJIEACTBUS U3 HUX. 2
MIPOCTPAHCTBE. =
2 | B3anmHOe pacnonioxkeHue AByX NPsIMBIX B pocTpaHcTse. [lapamnensHOCTs NpsMON 1
IJIOCKOCTH.
3 | Yroa mexay npsambiMu. CkperyBaroiyecs npsimele. IlapannenbHocTh MIOCKOCTEN.
4 | IlepneHauKyIsspHOCTD NPAMON U MiockocTH. Ilepnennukynsap u HakiaonHas. Teopema o 2
TPEX NEPHEHAUKYJIIPaX.
5 | Yroa mexay npsiMOil U INIOCKOCTBIO. [IByrpaHHbIi yrou. 2
6 | Yroa Mexay miockocTsMu. llepneHnuKyasipHOCTD MJIOCKOCTEM. 2




8 | Ilpaktuueckas pabora Nell. Pemenue 3anau. 2 2
CamocrositenbHas pabora Ne 6. BeimonHeHne 3naauii B TecToBol popme no teme 2.1. 8 3
Tema 2.2 Copnep:xanue yueOHOro MaTepuaa
K0opAHaThI 1 BEKTOPEI. 1 Cucrema koopAMHAT B TpocTpaHcTBe. KoopamHaThl cepenuHbl OTpe3ka, ¢opmya 2 1
PacCTOSIHUSI MEXY ABYMsI TOUKAMHU.

2 | BekTopsl B mpocTpaHcTBe. AprpMeTHIeCKHEe ONEpallii HaZl BEKTOPAMH. 2 1

3 KomnnanapHsie BexTopel. Pa3noxenue BekTopa. 2 1

4 | Koopaunate! Bektopa. CBsi3b MeXy KOOPIAUHATAMHU BEKTOPOB U KOOPAUHATAMH TOYEK. 2 1

5 CkansipHOe Mpou3Be/IeHHE BEKTOPOB. 2 1

6 | ABwxkenue. LleHTpanbHasi CHMMETpPHs, OCEBasi CHMMETPHSI. 2 1

7 | IlpakTuueckas pabora Nel2. Pemenue 3amay. 2 2

CamocrosiTenbhas pabora Ne 7. BeimonHeHne 31aHui B TeCTOBOH popme mo Teme 2.2. 9 3

Paspen 3. Hauana maTeMaTH4eCKOro aHAJIN3A. 86
Tema 3.1 Copep:kanne yueOHOro MaTepuaa

Ipoussonmas dyHKIMU. 1| MocnenosarensrocTy. IToHsTHE O IIpeIENe IOCIEOBATENLHOCTH U Tiepe/ee GyHKIIN. 2 1
2 | IloHsTHE MPOM3BONHON (PYHKIINH, €€ TEOMETPHUYECKUI U (PU3NIECKUN CMBICII. 2 1

3 [IpaBuia BEIYUCICHUS IPOU3BOAHON (PYHKIIMH. 2 1

4 | IIpousBoaHasi IpOU3BEAEHUS U YACTHOTO. 2 1

5 [TpousBonHas CIOKHON (PYHKITUH. 2 1

6 | IlpousBogHast TPUTOHOMETPUYECKHUX (PYHKLIUI. 2 1

7 ITponsBonHAs OKA3aTENbHON U JorapuMudeckoil PyHKLINHN. 2 1

8 [Tpaktrueckas padora Nel3. BeraucneHune npon3BOIHOM. 2 2




CamocrosiTenbras pabora Ne 8.
BeinonHeHne 31aHuii B TecToBOH (popMe, MHAMBUAYATbHBIX 33aJaHHUH, M3YYCHUE JTUTEPATypPbl
no teme 3.1.

Tema 3.2
IIpumenenune
MIPOU3BOIHOM.

Coneprkanre yaeOHOro MaTepuaa

1 YpaBHeHHE KacaTenbHON K rpaduky QyHKIUU.

2 | Ilpusnak Bo3pactanus (yObiBaHUS) QyHKIIHH.

3 | Kpuruueckue To4YKH QyHKIUH, SKCTPEMYMBI (DYHKIIHH.

4 | UccnenoBanue (pyHKIIMH ¢ TOMOIIBIO TIPOU3BOAHOM.

5 | Haubonbinee n HauMeHblIIee 3HaAUE€HUsT (PYHKIIUU HA OTPE3KE.

6 | IlpumeHeHne MPOU3BOAHON K PEIIEHHIO (PH3UUECKUX U TEXHHYECKHUX 3a/1a4.

7 | Ilpaktuueckas pabora Nel4. Pemenue 3amad Ha ypaBHEHHE KacaTeNbHOH K rpaduky
byHKITHN.

8 | [Ipaxtuueckast pabora NelS. HaxoskneHune MpOMEXKYTKOB BO3pacTaHUs, yObIBaHHUSA U
SKCTPEMYMOB (PYHKLIHH.

CamocrosTenbhas pabora Ne 9.
BrinonHenue 31aHmi B TeCTOBON (hopMe, MHANBUIYAJBbHBIX 33JaHUH, H3YYEHHUE JINTEPATYPHI 110
Teme 3.2.

Tema 3.3 I1epBooOpa3Has
W UHTErpai.

Conepskanre yaeOHOro MaTepuaa

1 |IlepBooOpa3sHast u  HeompemenéHHbi  uHTerpai.  llpocredimme  CBOHCTBa
HEOIIPENEIEHHBIX UHTETPAJIOB

2 Tabnmuia mpoCcTeNINX HEOPEAESIEHHBIX HHTETPAJIOB.

3 Beuncnenne nepBooOpa3HO B JaHHOH TOUKE.




4 | BpruncieHne HeONnpeneaEHHbIX HHTETPAJIOB. 4
5 Omnpenenénnbiii uaterpan. @opmyna HetotoHa-JleitOHuma. 4
6 | Berucnenue niomany KPUBOJIUHENHON TPANIELIUH. 4
7 | Beruncnenue roiomaan GUrypbl OrpaHHYEHHOHN JIMHUSIMHL. 4
8 | [Ipaktuueckast pabora Nel6. BprucieHHe ONpENeNeHHOro HWHTerpajsa M IUIOLIagu 2
KPUBOJIMHENHON TPANELUH.
9 | IlpakTuueckas pabora Nel7. Beruucnenue miomani Gurypsl OrpaHUUE€HHON JIMHUSIMH. 2
10 | Ilpumenenue unTerpana. Beraucnenue oO0beMoOB Te. 2
CamocrosTrenbras pabora Ne 10 12
BrinonHenue 3qaHuil B TeCTOBOM (hopMe, MHANBUIYAJbHBIX 33JaHUl (TOATOTOBKA YCTHBIX
cooOLIeHNH), U3yYeHHE JIUTEPATYPHI 110 TeMe 3.3.
Tema 3.4 Copnep:xanue yueOHOroO MaTepuaia
YpaBHeHUE U
HEPaBEHCTRA. 1 PaBHOCUNIBHOCTE  ypaBHEHMIl, HEpPABEHCTB, CHUCTEM YypaBHEHUH. PannoHanbHblE 4
YpaBHEHUS.
2 | Cucrembl ypaBHeHuil. OCHOBHBIE TpHEMbl UX pemeHue. Meron anredpanyueckoro 4
CJIOKEHUS.
3 Cucrema ypasaenuii. Meron noacraHoBku. I paduueckuii meton. 4
4 | Pemenue panMOHaNbHBIX HEPABEHCTB. MeTOA UHTEPBAJIOB. 4
6 | IlpakTuueckas pabora Nel8. PereHne HepaBeHCTB METOIOM UHTEPBAJIOB. 2




8 | [IpakTrueckast pabora Nel9. PemeHue noka3aTeqbHbIX U JOrapu(pMUUECKUX YPaBHEHUH, 2
HEPaBEHCTB U CHCTEM ypaBHEHUM.
9 | IlpakTuueckas pabora Ne20. Perenne TpUrOHOMETPHUECKUX YPAaBHEHUN U HEPABEHCTB. 2
CamocrosTenbras padora Ne 11 9
BeinonHeHue 31aHuii B TeCTOBOM (hopme 1o Teme 3.4.
Pazgen 4. KomOuHATOpHKA, CTATHCTHKA U TEOPHS BePOSITHOCTH. 26
Tema 4.1. DnemMeHTbI Copnep:xanue yueOHOro MaTepuaa
KOMOWHATOPUKH
1 OcHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJayd Ha TMOACUET YHCIa pa3MeIleHH, 4
NepECTAaHOBOK, COYeTaHHH. Permenue 3anaq Ha mepeOop BapHAHTOB.
2 | Dopmyna Owunoma HeroTtona. CsoiicTBa OWHOMHMHANBHBIX KO3 (UIIUEHTOB. 4
TpeyronsHuk Ilackans.
Tema 4.2 DnemeHTbI Copnep:xanue yueOHOroO MaTepuaia
TEOPUH BEPOATHOCTEN.
1 CoOpITHe, HCTIBITAaHHE, BEPOSITHOCTh COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH. 4
[ToHsiTHE O HE3aBUCHUMOCTHU COOBITHIA.
2 | JuckpetHas ciaydaiiHas ~ BeJMYMHA, 3aKOH €€  pacnpeneneHus.  Yuciaosble 4
XapaKTEePUCTHKH JUCKPETHOW CiydaiiHON BenuuuHbl. [loHATHE O 3aKOHE OOJBIINX
YHUCEJL
Tema 4.3. DneMeHTbI Copnep:xanue yueOHOrO MaTepuaa
MaTeMaTU4EeCKON
CTATUCTUKH. 1 | IIpencraBnenwe  maHHBIX  (TaOMULBL,  AuUarpammbl,  rpaduku),  reHepabHas 4
COBOKYITHOCTb.
2 | Papbl pactipenenenusi, BBIOOpKa, CpeaHne apupMEeTHIECKHE U CTPYKTYPHBIE CPEIHHE. 4
IIoHsATHE 0 3a7a9aX MaTEMAaTUYECKON CTATUCTHUKU.
3 [Tpaktnueckas padora Ne 21. Pemenne 3anay mo KOMOMHATOPUKE, TEOPUHU 2

BED O$ITHOCTGI\/'Ij MaT. CTaTUCTHUKE.




CamocrosTenbras pabora Ne 12
BrinonHenue 3qaHuil B TeCTOBOH (hopme 1o Teme 4.3,

Paspnean S. I'eomeTpus

Tema 5.1 Conepsxanne yueOHOro MaTepuana
MHOrorpaHHUKH.

1 Beimykieie MEOTOrpanauky. [lpusma, npsimasi, HakioHHast. [lnomans 60koBOM 1
MOJIHOM MOBEPXHOCTU MPU3MBbI

2 | Iapannenenwmen, NpsiMO, HAKJIOHHBIH, MPSIMOYTOJIBbHBIHN, Ky0. Ilnomans moBepxHOCTH.

3 [Mupamuna. [IpapunpHas nupamuna. Y cedeHHas mupamuaa. Ilnomans 60koBoi u
MOJIHOM OBEPXHOCTH.

4 CeueHre MHOTOTPaHHUKOB TIOCKOCTsIMU. [ 1omane ceuenus.

5 | IIpakruueckas pabora Ne22. Pemenue 3anay.

CamocrosiTenbHas pabora Ne 13.
BrimonHenue 3nanmiil B TecToBOM (hopme mo Teme S. 1

Tema 5.2 Conep:xanue yueOHOro MaTepuaa
Tena BpaleHus.

1 Humaanap. [lnomans OOKOBOM U MOJHOM MOBEPXHOCTH.

2 | Konyc, yceuenHslii koHyc. [Inommans O0OKOBOH U MOIHONW MOBEPXHOCTH.

3 | Hlap u chepa. Yactu cdepsl u mapa.

4 | Inomans chepsr.

5 | Cedenue Ten BpalleHUsI MNIOCKOCTAMHU.

6 | IlpakTuueckas pabora Ne23. Pemenue 3anau.




CamocrosTenbras pabora Ne 14 8
BeInonHeHue 31aHuil B TeCTOBOM (opMme 1o Teme 5.2
Conepsxanne yueOHOTo MaTepuania.
Tema 5.3 O6bem
MHOTOTPAHHHUKOB U TeJl 1 [Tousitne obbema. MaTerpansHas popmyna odbema. 4
BpaLIEHHE.
2 | Ob6wem kyba, mpu3MBbl, apaIeNenUIea. 4
3 O6beM nmupaMuabl U yCEUSHHON MUPAMUIBL. 4
4 | Beruncnenne o0beMa MHOTOTPAaHHUKOB 4
5 | ObveMm mummHgpa. OOBEM KOHYCA U YCEYEHHOTO KOHYCA. 4
6 | OObem mapa, o0beM MapPOBOTO CETMEHTA M CEKTOPA. 4
7 | Ilpaktuueckas pabora Ne24. Berancienne oObeMOB TN BPALEHHS. 2
8 | [Ipaktrueckast pabora Ne25. BeruucneHne oObeMOB TeJ BPAILEHHUS 10 HHTErPAIbHOM 2
dbopmynie odOpema
CamocrosiTenbHas paborta Ne 15 9
BrInosHeHue 31aHui B TeCTOBOM (hopme 1o Teme 5.3
HTorosas arrectanus (3K3amMeH) 4
Bcero: 482

JIJ1st XapakTepUCTHKH YPOBHS OCBOSHHsI Y4e0HOT0 MaTepHala HCIOIb3YIOTCS CIeAyoIue 0003HAYEHUS:

1. — O3HAKOMUTENBHBIN (y3HABAHHE PaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB),
2. — penpOAYKTUBHBIN (BBITTOJHEHHE AEATEIBHOCTH 110 00pasily, HHCTPYKLMU WU IO/ PYKOBOZCTBOM)
3. — IpOAYKTHBHBIN (TUTAHUPOBAHUE U CAMOCTOSITENIBHOE BBITIOJHEHHE IEATEIbHOCTH, peIleHre MPOOJIeMHBIX 3a1a4)




3. YCJIOBYA PEAJIM3AIIUNA ITPOTI'PAMMBI INCHUITJIMHDBI

3.1. TpeOGoBaHusi K MHHHUMAJbHOMY MAaTepPUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

B kaOuHere AOIKHO OBITH MYJIETUMENUIHHOE 000PYIOBAHKE, TOCPEACTBOM
KOTOPOrO YYaCTHUKM 0O0pa30BaTeIbHOTO Mpolecca MOTYT MPOCMATPUBATh
BU3YAJIbHYIO MH(QOPMALMIO MO0 MATEMATUKE, CO3/aBaTh MPE3CHTALUHU, BUACO-
MaTepHabl, UHBIE TOKYMEHTBHI.

B cocraB yueOHO-METOAMYECKOTO U MATEPUATIBHO-TEXHUYECKOr0 obecrie-
YeHUsl IPOrpaMMbl YU€OHOH TUCHMITIMHBI « MareMaTukay BXOJAT:

- MHOTO(YHKIIMOHAIBHBIA KOMIUIEKC IPENOoIaBaTels;

- HarJsaHble TOCOOUs (KOMIUIEKTHI Y4eOHBIX TaOJHIL, MJIaKaToOB, TOPTPETOB
BBIJIAIOIIMXCS YUEHBIX-MATEMATUKOB U JIP. );

- nH(OPMALIMOHHO-KOMMYHHUKATUBHBIE CPEICTBA,

- BKPaHHO-3BYKOBBIE MOCOOUS;

- KOMIUIEKT TEXHMYECKOW JOKYMEHTAlMM, B TOM YHCJIE Nacnopra Ha
cpeactBa  OOyYEHHWsS, MHCTPYKIMM 1O WX KCIOJB30BAHUKD W TEXHUKE
0€30IaCHOCTH,

- OubnmoTeuHsblid GoH.

B OubOmuoreunblit ¢QoHA BXOAAT YUECOHHKHM, Y4EOHO-METOIMYECKUE
kommiekTel  (YMK), oOecnieuuBaromue OCBOCHUE Y4YEOHOW — AUCHMIIIIMHBI
«MareMaruka», PEKOMEHIOBAHHBIC WM JOMYILIEHHbIE IS WCHOJb30BAHUS B
npoeCCUOHATIBHBIX 00Pa30BaTENbHBIX OPraHU3aLMAX, PeaIu3yoIuX 00pa3oBa-
TEJIbHYI0 TPOrpaMMy CpeaHero oOmiero oOpazoBaHMs B NPEAETaX OCBOCHHUS
OI1OIT CIIO na 6a3e 0CHOBHOTO 00IIEr0 00pa3oBaHUsI.

bubnuoreunsii  GoHAg MOXKET OBbITh JOMOJHEH SHIMKIONEIUSMHU,
CIIPABOYHUKAMH, HAYYHOW, HAYYHO-IOIYJISIPHON M JPYroil JMTEparypoil 1o
MaTEeMaTHKE.

B npouecce ocBoeHUs MporpaMmbl yUeOHON JUCHMIUIMHBL « MaTeMaTukay
CTYACHTBI JOJDKHBI MOJIyYUTh BO3MOKHOCTH JOCTYIMA K AJIEKTPOHHBIM YUEOHBIM
MarepuajaMm Mo MAaTeMaTUKE, WMEIOIMMCS B CBOOOJHOM JAOCTYNE B CETH
HuTepHET (3NEKTPOHHBIM KHUraM, MpakTUKyMaM, TectaM, marepuanam EI'D u ap.

3.2. UupopmanuonHoe odecnevyeHne 00yueHust

Ilepeyenr pexomMeHayemMbIx y4eOHbIX u3AaHuii, HWHTepHer-
pecypcoB, A0MOJTHUTEIbHOMN JIUTepaTyphl

11 CTYACHTOB

OcHOBHas uTeparypa:

1. AmumoB IIA. wu gap. Maremaruka: anrebpa W Haudaua
MaTeMaTU4YeCKOr0 aHaiau3a, reomMeTrpus. AnreOpa M Havajga MaTreMaTHYeCKOro
aHanm3a (6a30Bblil U yriyOneHHbiil ypoBHH).10-11 knaccsl. — M., 2014.

2. Aranacan JI. C., byry3os B. @., Kagomues C. b. u np. Maremaruka:
anreOpa M HA4alI0 MaTeMaTudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BblIid 1
yriryOneHHsiit ypoBHn).10-11 knaccer.— M., 2014.



3. bammakos M. WM. Maremartuka: y4eOHMK Ui CTYA. YUPEKICHUA
cpen.npod. oopazopanus. — M., 2014,

4. bammakoB M. K. Maremaruka. COOpHUK 3aaay OpOQUIbHON
HaMpaBJICHHOCTH: yueO.mocobue Juis CTyd. YUPEXKACHUH cped.  mpod.
oOpazoBanus.— M., 2014.

5. bammakoB M. U. Maremaruka. 3anauHuk: y4yeO.mocobue st CTy..
yupexaeHuit cpes. npod. odpazosanus.— M., 2014,

6. bammakor M. WM. Maremaruka. OIEKTPOHHBIM  y4eO.-METOMI.
KOMILJIEKC 7S CTYl. YUPEXKIAEHUA cpell. mpod. oOpazoBanus.— M., 2015,

7. bammakoB M. M. Matemaruka (6a30Bbiii ypoBenb). 10 kiacc. — M.,
2014.

8. bammakoB M. K. Maremaruka (6a30Bblit ypoBeHb). 11 kimacc. — M.,
2014.

9. bBammakoB M. U. AnreOpa u Havana aHanu3a, reometpus. 10 kmacc.—
M., 2013.

JIomoJIHUTe/IbHASA JINTEepaTypa:

1. bammakoB M. WM. Maremaruka (0a30Bblii ypoBeHb).10 Kiacc.
COopHuk 3ana4: yueo.nmocodbue.— M., 2008,

2. bammakoB M. K. Maremaruka (6a30Bbiii ypoBeHb).11 Kiacc.
COopnuk 3ana4: yueo.nmocodbue.— M., 2012,

3. Tycer B. A, I'puropees C. I'., UBonruna C. B. Maremaruka amns
npodeccuii U CHeNUaIbHOCTEH COLMAIbEHO-I)KOHOMHYECKOT0 Mpoduis: yuyeOHUK
JUIS CTYJ1. yupexxaeHuid cpea.npod. oopazopanus.— M., 2014,

4. Konsarun 1O. M., TkaueBa M.B, ®eneposa H. E. u np. Maremaruka:
anreOpa ¥ Hayajga MATEMaTMYECKOro aHanu3a. Anrebpa ¥ Haydaia
MaTeMaTH4eCKoro ananu3a(0a3oBbiit U yriayOneHHblit ypoBun). 10 kiacc /moa pen.
A.b. Xuwxuenko.— M., 2014.

5. Komsarun IO.M.,TkaueBa M.B.,®eneposaH.E.u nap. Maremaruka:
anreOpa ¥ Hayajga MATEMaTMYECKOro aHanu3a. Anredpa M Haydaia
MaTeMaTHYECKOro aHaim3a (6a3oBbiid U yrinyOneHHbId ypoBHH). 11 Kitace /moa pen.
A. b. Xwxuenko. — M., 2014.

i npenogaBareJiei

OdenepanbHblii 3akoH 0T 29.12.2012 No 273-03 «O06 oOpa3oBaHuu B
Poccuiickoi denepaunny.

[Tpuka3 MunuctepcTBa o6pazoBanus U Hayku P® ot 17.05.2012 Ne413 «O6
YTBEPKICHUH (PeNepaIbHOIO TOCYJApPCTBEHHOTO O0Opa30BaTENbHOTO CTaHAapTa
cpeaHero (MoJIHOTO) 001IEro 00pa3oBaHMsI.

[Tpuka3 MunuctepcTBa o6pazoBanus U Hayku PD ot 29.12.2014 Ne1645 «O
BHECeHUM u3MeHeHuid B [lpuka3 MunucTepcTBa 00pa3oBaHWs W HAyKu
Poccuiickoit ®enepanyn ot 17.05.2012 Ned413 «O6 yTBepKaAcHUU (eaeparbHOrO
rOCy/IapCTBEHHOT0 00pa30BaTENIbHOTO CTaHJapTa CpeAHero (MmoJHOro) OOILIETOo
oOpa3oBaHUY.



[Tucemo JlenaprameHTa roCyJapCcTBEHHON MOMUTHKKA B C(Eepe MOATOTOBKH
padounx kaapos u IO Munucrepcrsa o6pasoBanus U Hayku PO ot 17.03.2015
No06-259 «PexomeHmany 1O OpraHW3aluy  TOJYYCHHS] CPEIHEro OOMIEro
oOpasoBaHMsl B Hpelenax OCBOCHUS O00pa30BaTENBHBIX IPOIPaMM  CPEAHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOMIEro 0Opa3oBaHUs C
yueToM  TpeOoBaHMid  (enepanibHBIX  TOCYAApCTBEHHBIX  00pa30BaTENIbHBIX
CTAHIAPTOB M  MOJIy4aeMOH MNpodeccud WIM CHEUMATBHOCTH  CPEIHETO
npoeCCUOHATTLHOTO 00PA30BaAHUSY .

bammakoB M. M. MaremaTtuka: KH. Ijsl IPENOaBaTes; METO1.0cooue.—
M., 2013

bammakoB M. WM., Lipiranos I11. K. MeToaudeckoe nocodue i MOArOTOBKU
k EI'D.— M., 2011.

HNHaTepHeT-pecypcnl

www.fcior.edu.ru (MHpOpMaLMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIC
MaTepHabl).

www.school-collection.edu.ru (Envnas KOJUIEKLIUA U (PPOBBIX
00pazoBaTeNbHBIX PECYPCOB).



4. KOHTPOJIb U OLIEHKA PE3YJbLTATOB OCBOEHHUS YYEBHOI

JTACITATLTAHBI

PesyabTarsl 00yyeHust
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHUA)

DopMBbI U1 METOABI
KOHTPOJISI M OLEHKH
pe3yabTATOB 00y4eHHSI

Memanpeomemmuvie

YMCHHUC CaMOCTOATCIIBHO OMpPCACIIATD OCIn
ACATCIIBHOCTH U COCTABJIATH ILNIAHbI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYHICCTBILATL, KOHTPOJIMPOBATH
H KOPPCKTHPOBATL ACATCIBHOCTL, HCIIOJIB30BATh
BCC BO3MOJXHBIC PCCypChl A OOCTHIKCHUA
IMOCTABJICHHBLIX MEJIEH | peal3aliui  IIJIAHOB
JCATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCTUH B
PA3JIMYHBIX CUTYAIUAX,

Onenka MIPAKTUYECKUX
padoT 1-40, OLICHKA
CaMOCTOSITENIbHOH  paboThI
1-14, omeHKa TECTOBBIX
3aaanuii mo remam 1.1-5.3

YMEHUE MPOJAYKTHUBHO o0marbest "
B3aMMOJCHCTBOBAT B  IPOLECCE COBMECTHOM
NEATEIBbHOCTA,  YYWTHIBATh MO3WLUU  JAPYTHX
YYaCTHUKOB NEATENBHOCTH, 3(ppexkTrBHO
paspemarb KOHQJIUKTHI,

Onenka paboThl ¢ MaJbIMU
rpynmnamy, BBITTOJTHEHUE
WHAMBUAYAJIBHBIX 3aJaHUH
¥ TBOPYECKUX padoT

BJIQJCHUC HABbIKAMU TO3HABATENIbHOM, yueOHO-
UCCIIEOBATENILCKOW U MPOECKTHOW JIEATEIBHOCTH,
HaBbIKAMU pa3peuieHus mpodsieM; CocoOHOCTh U
FOTOBHOCTh K CAMOCTOSITEJIbBHOMY TIOMCKY METOJ0B
pelieHusT TNPAKTHYECKUX  3a4a4, [PUMEHEHUIO
PA3JIMYHBIX METOJOB MTO3HAHMS,

Onenka IPAKTUYECKHUX
padoT 1-40, OLICHKA
CaMOCTOSTENIbHOH  paboThI
1-14, oOliGHKA TECTOBBIX
3ananuii o temam 1.1-5.3

TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSTENBHOM
MH(POPMALIMOHHO-TIO3HABATENLHONW  IEATEIIBHOCTH,
BKJIIOYAsl YMEHHE OPHECHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MH(POPMALMH, KPUTUYECKH OLICHUBATH
U MHTEPOPETUPOBATh MH(POPMALMIO, TOIYYAEMYIO
13 PA3JIMYHBIX UICTOYHUKOB,;

Ouenka padoTHI C
UHTEPHET-PECYPCAMH,
OLICHKA CaMOCTOATEIBLHON
pabortsl 1-14

BJIaACHUC A3BIKOBBIMH CPCACTBAMH. YMCHHC SCHO,
JIOTUYHO M TOYHO M3JlaraTb CBOIO TOYKY 3PCHMI,
HCII0JIB30BATh aACKBATHLIC A3LIKOBLIC CPCACTBA,

Onenka YCTHBIX
coobOmenuii mo remam 1.1-
53

BJIQ/ICHUE HABBIKAMU IO3HABATENILHON pediekcun
KaKk OCO3HAaHMS COBEpIIACMBIX JEHCTBHH U
MBICIIUTEIBHBIX IIPOLIECCOB, HX PE3YyJIbTAaTOB M
OCHOBAHWW, T'PAaHMI] CBOETO 3HAHWUS W HE3HAHWUA,
HOBBIX ITO3HABATEIBHBIX 3a1a4 W CPEACTB JUIA UX
JOCTHIKEHUS,

OneHka
padort 1-40

IMPAKTHYCCKUX

LENCYCTPEMJICHHOCTh B TMOUCKAX W MPUHATHH
pelieHuii, CcoOOpPa3UTENbHOCTh W HMHTYMIIMS,

OngeHka Kpyriaoro crojia Ha
teMy «Tena BpanieHusy,




Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUIA,
CMOCOOHOCTh BOCIPUHUMATh KPAacOTY M TaPMOHHIO
MUDPA;

OLICHKA TECTOBBIX 3aJaHUN
o paszaenam 2 v 5

IlIpeomemmnoie

c(OPMUPOBAHHOCTh peCTaBICHUH 0
MaTeMaTHKe KaK 4YacTH MHPOBOM KYJIBTYphl H
MeCTE€ MaTeMaTHKH B COBPEMEHHOM IMBUIIM3ALMM,
croco0ax ONMuCaHus SIBICHUN PeaibHOr0 MUpa Ha
MaTeMaTHYECKOM SI3BIKE;

Onenka Tembl «BBeaeHuey,
YCTHOE COOOUICHUE HA TEMY
«MaremaTadeckoe
MOJIETUPOBAHUE)

c(OPMUPOBAHHOCTh NpeACTaBJICHUH 0
MaTeMAaTUYECKUX  TIOHATHSAX KaK  BaKHEHIIMX
MaTeMaTHIECKUX MOJIEIISX, TIO3BOJISTOIINX
OMKCHIBaTH M HM3Yy4YaTh pPa3HbIE MPOLECCH |
SIBJICHMSI, MOHUMaHUE BO3MOYKHOCTH
AKCMOMATHYECKOTO TOCTPOCHUS MaTeMaTHYECKUX

TEOPHIA;

OlLleHKa TECTOBBIX 3aJaHWN
TEMA 2.1, OLICHKA
npakTudeckux padot Ne20,
21

BJIaZICHHE METOJaMH JOKA3aTeIbCTB U arOPUTMOB
pelleHHs, YMEHHE HX MPHUMCHSATh, TPOBONUTh
J0Ka3aTe/IbHBIC PACCY)KICHUS B XOJA€ PCIICHHUS
3a1a4;

Ornenka
padort 1-40

IMPAKTUYICCKUX

BJIQJICHUE CTAaHAAPTHBIMUA MPUEMAMH PELICHUS pa-
IHUOHAIBHBIX W MPPALMOHAIBHBIX, TTOKA3aTEIbHbIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN W
HEPABEHCTB, UX CUCTEM; MCIIOIB30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX TPOrpaMM, B TOM 4YHCIE IS
MMOUCKA MYTH PELICHUS W WUIIOCTPALAHA PEIICHUAS
YPABHECHUI U HEPABEHCTB,

OneHka TeCTOBOTO 3a1aHust
paznena 1, OLEHKa mpak-
TUYECKHUX padot 1-19

c(OpPMUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX
MOHATHUAX MATEMATHUYECCKOI0 aHa/IM3a U UX CBOMC-
TBAaxX, BJIAQJICHUE YMEHHUEM XapaKTepU30BaTb MOBE-
JeHUE (PYHKIIMIA, UCTIOJIb30BAHUE MOJTYUCHHBIX 3HA-
HUA Ui ONWCAaHWST W aHaliu3a PEaIbHBIX
3aBUCUMOCTEH;

OneHka TeCTOBOTO 3alaHust
paznena 3, OLIEHKA MNpak-
TUYECKHUX padboT 23-35

BJIAJACHUE OCHOBHBLIMHU IIOHSATHUSIMHA O IUIOCKHX H
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, mx
OCHOBHBIX CBOMCTBAX,

OlleHKa TECTOBOrO 3aJIaHUS

C()OPMHPOBAHHOCTh YMEHHSI paclo3HaBaTh I€O-
METPUYECKUE (PUTYPBI HA YEPTEXKAX, MOJENIX U B
peaTbHOM MHpE;, MPUMEHEHUE M3YUYECHHBIX CBOICTB
reoMeTpuueckux Guryp u Gopmyn Aisl peLICHUs
reOMETPUUECKUX 3a7a4 U 337a4 C MPAKTHYECKUM
COACPIKAHUEM,

chopMHUPOBAHHOCTD TIPEACTABICHHIA O MPOLIECCaX

pasnena 2, OLICHKA
npakTuieckux padot 20-22
Onenka PAKTUYECKUAX
pador  37-40,  oueHka
CaMOCTOSITENIBHBIX ~ PadoT
13-15

Onenka PAKTUYECKOHN




ABJIICHUAX, HMCIOIIHUX BepOHTHOCTHBII)'I XapakTep,
CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCaIbHOM
MHPC, OCHOBHBIX ITOHATHAX SHGMGHTapHOﬁ TCOPpUHN
BepOHTHOCTefI; YMGHI/If/'I HaxXouThb M OLNCHHUBATH

padoThI 36, OLICHKA

CaMOCTOSITENIbHOW  paboThI
12

BEPOSATHOCTH
MIPOCTENIINX

HACTYIIJICHUA
IMPAKTUYCCKUX
OCHOBHBLIC XaPAKTCPUCTUKHU CquaﬁHBIX BCJIMYMH

COOBITHIT B
CUTyallusIX W

BIaACHUC HaBbIKaMHW HCIIOJIB30BaHHUA T'OTOBBIX
KOMIIBIOTCPHBIX IIPOrpaMm IIpu pCUHICHUHA 3a4a4.

Onenka HUCTIOJIB30BaHUS
KOMITBIOTEPHBIX  MPOTPaMM
pasnena 4

3aHATHS 110 MATEMATUKE COACHCTBYIOT (POPMUPOBAHUIO CIEIYIOMIUX OOIIUX U
npoeCCUOHATIBHBIX KOMIETECHIIMIA:

Pe3yabTarbl OcHOBHBIE
(ocBOCHHBIE 001IME MOKAa3aTe/In DopMBbI M METOABI
KOMIIETEHIIVH) pe3y/JbTaToB KOHTPOJIA
MOATOTOBKH
OK 1. TlomnMare CyIIHOCTS | -AEMOHCTpALUs CamoorieHKa,
¥ COLMAIbHYIO 3HAYMMOCTh | MHTEpeca K Oyayliell | HampapjieHHAs Ha
Oymymiei npogeceun, | npodeccun CaMOCTOSITENIBHYIO OLIEHKY
IPOSIBIISITH K HEl CTYJACHTOM PE3YJIbTaTOB
YCTOWYMBBINA MHTEPEC. JEATEIIBHOCTH
OK-2. OpraHu3oBbIBaTh | -000CHOBAHUE BHIOOPA | DKCNEPTHAS OLICHKA,

COOCTBEHHYIO JEATEIBHOCTD,

U ITPUMCHCHUS

HampapJICHHas Ha OOCHKY

UCXO/s M3 LEU U cnoco00B | MATEMATHUYECKIX Cc(OPMHUPOBAHHOCTH

eé JOOCTHKEHUS, | METOAOB M CIOCOOOB | KOMIIETEHLIUH,

OTpeETEHHBIM peuieHus IPOSIBIICHHBIX B XOJ1€

PYKOBOAMTEIIEM. npo(eCCUOHATIBHBIX NPAKTUYECKON pabOTHI.
3a/ad,; OOpatHas CBs3b,
-JIEMOHCTpaLus HanpaBJICHHAs HA aHAJIU3 U
3((HEKTUBHOCTH U 00CYX/ICHUE Pe3yJIbTaTOB
Ka4yeCTBA BBIMOJIIHEHUSI | ACATEIbHOCTH, BHISBIICHHE
npodeccnoHaTbHBIX CUJIbHBIX/CT1a0bIX
3aja4 KOMIIETCHIIAN CTYACHTA.

OK-3. AHanM3upoBarh | - IEMOHCTPALUS JlnarHocruka,

pabouyto CUTYAIHIO, | COCOOHOCTH PEIICHUS | HAITpaBJICHHAs HA

OCYILECTBJIATE TEKYLIUNA H
UTOTOBBI KOHTPOJIb, OLEHKY
U KOPPEKIMIO COOCTBEHHOM
NESTENbHOCTH, HECTH
OTBETCTBEHHOCTb 3a
pe3yabTaThl CBOCH paboTHI.

npoOJieM, OLICHUBAHUS
PHUCKOB, CTOCOOHOCTH
NPUHUMATH PEIICHHS B
CTaHJAPTHBIX U
HECTaHJAPTHBIX
CUTYaIlMSIX M HECTH 32

BBISIBIICHUE TUIIOBBIX
CIOCOOOB MPUHATHUS
PELICHUI.

Keiic-meTon,
HaIPaBJICHHBIN HA OLICHKY
COCOOHOCTEN K aHATN3Y,




HUX OTBCTCTBCHHOCTD.

KOHTPOJIIO U MIPUHATHIO
PELICHUA.

OK-4. OcylecTBISTh TOUCK

-HaXOKICHHUC U

KonndecTBeHHAs OLICHKA,

U UH(pOpMALIUK, | UCTIOJIB30BAHKE HAIpPAaBJICHHAs HA OLIEHKY
HE00X0AUMOM Ui | uHGopMaLun s KOJIMYECTBEHHBIX
3((PEeKTUBHOTO BBINOJHEHUS | YPPEKTUBHOTO PE3yJITATOB MPAKTUYECKON
NPO(PECCHOHANIBHBIX  3a1a4. | BBIITOJHEHUS JEATENBHOCTH.
Hcnonb3osars npo(ecCuoHATBHBIX KauecTBeHHas oLeHKa,
UH(HOPMALMOHHO — | 3a1ay, HAIPAaBJICHHAs HA OLIEHKY
KOMMYHHUKATUBHBIC IPO(PECCHOHATIBHOTO U | KAYECTBEHHBIX PE3YJIbTATOB
TEXHOJIOTH B | INUHOCTHOTO PAKTUYECKON
1po(heCCUOHAIBHON pa3BUTHSL. JEATENLHOCTH.
JESTENIBHOCTH.

OK-5. CaMOCTOATENBHO | -TUTAHUPOBAHKE JlenoBas XapakTepuCcTHKa,
OIIPE AT 3a/1a44 | CTYACHTOM HAMPABJICHHAS HA OLICHKY U
pO(PeCcCUOHATIEHOTO U | TIOBBILICHUE (puKCanuIo JOCTUTHYTOTO
JMYHOCTHOI'O Pa3BUTHS, | TUYHOCTHOTO U YPOBHSI 001X
3aHUMATHCS KBAJIM(PUKALMOHHOTO | KOMIIETEHLIUH.
camMo00pa3oBaHKEM, YPOBHSI. AHanu3 J0CTU>KECHUM,
OCO3HAHO IUTAHUPOBATH HAMPABJICHHBINA HA aHATIN3

ITOBBINICHHUC KBaHI/I(l)I/IKaHI/II/I.

PE3YILTATOB ECATEIILHOCTH
3a OMPEAECICHHBIN TEPUOL,
BBISIBJICHU ST 30HBI
OnmkaiIero pa3BUTUs
CTYJICHTA.

OK-6. OpueHTHpOBaTHCS B

YCIOBUSAX CMCHBI
TEXHOJIOI Uit B
npodeccuoHaTbHOM
JICATCIIBHOCTH.

-MIPOSIBJICHUE UHTEPECa
K MHHOBAITUSIM B
oOnactu
npodeccuoHaIbHOM
JESTEIBHOCTH.

KauecTBeHHas O1L¢HKA -
HAIPABJICHHA HA OLICHKY
YPOBHsI 00LINX
KOMIIETCHLMI O TAKUM
rapaMmeTpaM Kak YpOBEHb
CJIO’KHOCTH PEIIAEMbIX
3a1a4, 0TOOP METOI0B
pelienus 3aaa4,
COOTHECEHHUE UJCAITLHOTO U
PEATBHOTO KOHEYHOTO
pe3ynbTara AeATeIbHOCTH.
[Ipuemel perieHus 3a1au-
HAIPABJICHBI HA OLEHKY
HABBIKOB PELICHUS 3a1a4 C
HCIIOJIb30BAHUEM
MHHOBALMOHHBIX IPUEMOB
A METOJOB.




