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1. IACIHIOPT PABOYEN MPOT'PAMMBI YYEGHON JTUCIUILIMHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A,
I'EOMETPUSA»

1.1. ObaacTs npuMeHeHus1 pado4eil NPOrpaMMel

[Iporpamma o6mieoOpa3oBaTebHON y4eOHON mucnurinHa «Maremaruka: anrebpa u
Havaja MaTEMAaTHYECKOTO aHaIu3a; TE€OMETpUs» IpeIHa3HaueHa I U3YYCHHs] MATCMATUKH B
npodecCHOHaIbHBIX 00pa3oBaTenbHbIX opranuzaiusax CIIO, peanusyronmx o0pa3oBaTEeIbHYIO
poTrpaMMy CpeaHero o0Iero oopa3oBaHus B Mpeeiax OCBOCHUS OCHOBHOW MPO(eCCHOHATBHON
obpa3zoBatensHoil mporpammel CITO Ha 6a3ze 0CHOBHOTO 001Iero 00pa3oBaHUs MPH MOIATOTOBKE
CHEIHAIMCTOB CPETHETO 3BEHA.

1.2. Mecto yuyeOHOHl JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH 1podecCHOHATbHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI:

YuebOnas JUCHTUIIIINHA «MartemaTHKa: anre6pa N HaydaJla MaTreéMaTH4YCCKOIro aHaliu3a,
reoMCTpHUA» OTHOCUTCS K HUKITY <(O6H_1606p8.30BaTeJ'II>Ha${ HOATrOTOBKa».

1.3. Heau 1 321241 y4eOHOM TUCHUILIMHBI — TPE0OBAHUS K pPe3yJibTaTaM OCBOEHHS YUeOHO
AUCHHUIINHBI:

Marematrka sBisieTcs (yHIAMEHTAIbHOW 0011e00pa3oBaTeNbHON JUCHUIUIMHONW CO
CIIOKMBIIMIMCSl yCTOWYMBBIM  COJCp)KaHHMEM U OOIMMH TPeOOBaHMSAMH K MOATOTOBKE
o0yyJaronuxcs.

OOmmue nenu u3y4eHust MaTEMaTHKU PEaTU3yIOTCs B YETHIPEX HAIPaBICHUAX:
1) oOrmmiee npencraBieHne 00 UACIX U METOJaX MaTEMaTHKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHne HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHHUSIMU;

4) BocniuTaTeNbHOE BO3CHCTBUE.

W3ydeHne MareMaTHKU Kak Mpo(UIbHONM 0011e00pa3oBaTeIbHON yUeOHON TUCIIMILTUHBL,
yuuTHIBatoie crieruduky ocBanBaeMbix ooydatomumucs npogeccuit CI10, odbecnieunBaeTcs:

* BBIOOPOM PA3IUYHBIX TIOJXO/IOB K BBEICHUIO OCHOBHBIX TIOHSITHIA;
* (opMupoBaHMEM CHCTEMBbl y4eOHBIX 3aJaHui, obecrneunBaOUUX 3I(PPEKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;
+ oOoraiieHueM CHeKTpa CTHJIeH yuyeOHOM AeATeIbHOCTH 3a CUET COIIACOBAHUS C BEIyLIUMHU
NeSITeIbHOCTHBIMU XapaKTepHUCTUKaMU BbIOpaHHOMU mpodeccuu / crennaibHOCTH.
Conepkanrie ydeOHOM JTUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
COJIepKaTeIbHBIMH JIMHUSMHU 00YYCHUSI MaTEMaTHKE:

+ anreOpanyeckas JTUHHSA, BKJIIOYAIONIass CHUCTEMATH3AlMI0 CBEACHUN O YHWCIIAX; HM3ydeHUE
HOBBIX M 0000IICHNE paHee M3YyYEHHBIX OIepaluil (BO3BEJCHHE B CTEICHb, W3BIICUYCHUE
KOpHS, JOrapu(pMUpOBaHUE, CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC M OOpaTHbIE K HUM);
M3y4YEHHE HOBBIX BHJOB YHCIOBBIX BBIp@XKEHUH U (OpPMYN; COBEpPIIEHCTBOBAHUE
[IPAKTUYECKUX HABBIKOB U BBIUYUCIUTEIBHON KYJIBTYPbI, PACIIUPEHUE
U COBEPLICHCTBOBAHUE AJIreOpandecKoro anmnapara, CQoOpMHUpPOBAHHOTO B OCHOBHOM HIKOJIE,
1 €ro MPUMEHEHNE K PEIICHUI0 MATEMATUYECKUX U NPUKIIAIHBIX 3a/1a4;

* TEOpPETUKO-(QYHKIMOHANbHAS JIMHMS, BKIIOYAIOU[asi CHUCTEMAaTH3alUI0 M pacllupeHHe
CBeJIeHUH O (QYHKIUSAX, COBEPILIEHCTBOBaHHME TpapUuUecKUX yMEHUN; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMA M METOJaMH MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIOLIEM
UCCIeloBaTh  dJIEMEHTapHble (QYHKIMM UM  pemaTh [POCTeHIINe TI'eOMEeTpHUYECKue,
(bu3nveckne U Ipyrue NpuKiIaIHbe 3a1a4H;

* JIMHWS YPAaBHEHUH U HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOEHUM M HCCIIEIOBAHUU
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MaTeMaTHYeCKUX MOJeNel, TMepecekamomasics ¢ anreOpaudyeckod U TEOPETHKO-
(YHKIMOHAJIBHON JIMHUSAMHM M BKJIIOYAIOIIAs pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKH
anreOpandeckux mpeoOpa3oBaHUil s pELICHUS ypaBHEHHI, HEPaBEHCTB M CHCTEM;
(dopmMupoBaHHEe CHOCOOHOCTH CTPOUTH W HCCIEAOBaTh IMpOCTEHIINe MaTeMaTHYeCKUe
MOJCIIM IIpH pCIICHUN MIPUKIIAJHBIX 3a4a4, 3a1a4 U3 CMCKHBIX U CIICHUAJIbHBIX TUCHHUILINH,
TCOMETpHUYCCKasa JIMHUA, BKIIIOYArOMasA HarJdAHBbIC MPCACTABJICHUSA O IMPOCTPAHCTBCHHBIX
¢urypax M wu3yyeHHE HUX CBOWCTB, (OPMHUPOBAHME M Pa3BUTHE MPOCTPAHCTBEHHOI'O
BOOOpakeHUs!, pa3BUTHE CIOCOOOB r€OMETPUUECKUX U3MEPEHUH, KOOPIUHATHOTO

U BEKTOPHOT'O METOJOB JUIsl PEIICHNs MaTEMaTUYECKUX U NPUKIIAJHBIX 33/]1a4;
CTOXaCTHYECKas JIMHMSA, OCHOBaHHAas HAa  Pa3BUTUM  KOMOWHATOPHBIX  YMEHHH,
IIPEICTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOLIEro MUPA.

Pe3yabTarhl ycBOeHUS] Y4e€OHOM QM CHUIINHBI.

OcBocHHe conepkaHus y4eOHOW AWCHMIUIMHBI AWCHUIUIMHA «Maremaruka: anredpa u

Hayaja MaTeMaTHYeCKOro aHalln3a; TeoMeTpus» O0ecleyuBaeT NOCTHKEHHE O0y4aroIUMUCS
CIIEIYIOIINX Pe3)1bmamoag:

JTUYHOCHIHBIX:

— cOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MaTEeMAaTHKE KaK YHHUBEPCAJIBHOM SI3bIKE HAYKH,
CPEIICTBE MOJICITUPOBAHMSI SIBJICHUH U TIPOIIECCOB, UACIX U METOJaX MAaTEeMATHKH;

— TOHUMAaHWE 3HAYUMOCTH MaTeMaTHKU Mg HAyYHO-TEXHHYECKOTo  Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKEe KaK K YacTH OOIIeUeTOBEYECKOM
KyJbTYpbl U€pe3 3HAKOMCTBO C UCTOpUEW pa3BUTHS MATEMAaTHKH, 3BOJIIOLMEH
MaTeMaTUYECKUX HUJICH;

— pasBHUTHE JIOTUYECKOT0 MBIIUICHHUS, IPOCTPAaHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMHYECKON KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM ISt
Oyayuieit mpodeccHoHaNbHOW JEesITeNbHOCTH, IJs MPOJOJDKEHHs 00pa3oBaHUS W
caMm000pa3oBaHus;

— OBJIAJICHHE MAaTEeMAaTHYECKUMHU 3HAHUSIMUA U YMEHUSAMH, HEOOXOIUMBIMHU B TIOBCETHEBHOM
JKU3HHU, JUISI OCBOGHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX ITUCHHUIUIMH W JUCHUTUIMH
MPO()eCCHOHAIBHOTO IUKJIA, TS TIOJy4eHHsI 00pa3oBaHUs B 00JaCTAX, HE TPeOyIOMUX
yryOJIeHHONH MaTeMaTUYeCKOU MOATOTOBKH,

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3oOBaHUIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha
MPOTSKEHUH BCEH JKM3HM; CO3HATENbHOE OTHOIICHHWE K HENPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEUTHOM NpodecCHOHaIbHON U O0IECTBEHHOM NesITeIbHOCTH;

— TOTOBHOCTh W CHOCOOHOCThP K CaMOCTOSITCIbHOW TBOPUYECKOW ¥ OTBETCTBEHHOMU
NeSITeIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW pabOTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
00pa3zoBaTenbHOM, OOIIECTBEHHO IMOJIE3HOM, YY4eOHO-UCCIeI0BATENbCKOM, TPOSKTHOU U
JIPYTHX BUOAX ACSITEIbHOCTH;

— OTHOILICHHUC K HpO(l)CCCI/IOHaJILHOﬁ ACATCIIBHOCTU KaK BO3SMOXXHOCTHU y4acCTUA B pCHICHUHA
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM;

MemanpeomMenHbIX:

— YMCHHE CaMOCTOSITEIbHO ONpEACATh IEIH JEATCIbHOCTH M COCTaBJISTh IUIAHBI
JESITeIIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIHPOBATh U KOPPEKTHPOBATH
ACATCIIBHOCTD, UCIIOJIB30BATH BCC BO3MOXKHBIC PECYPCHI I JOCTUKCHUA ITOCTABJIICHHBIX
Helell W peaju3aluy IUIAHOB JICSITEIBHOCTH; BBIOMpATh YCICIIHBIC CTPAaTeTHU B
PA3IUYHBIX CUTYalUAX;

— YMEHHUE TMPOJIYyKTUBHO oOOHIaTbCsl W B3aUMOJIEHCTBOBaTb B IPOLECCE COBMECTHOM
JESTEIbHOCTH, YYUTBHIBATh TO3UIMH JIPYTHX YYaCTHUKOB JESITENBbHOCTH, dPPEKTUBHO
paspemiaTh KOHMIUKTHI;

— BJaJieHUEC HaBBIKAMU MO3HABATEIbHOM, Y4eOHO-HUCCIEeNOBATENLCKOM U IMPOCKTHOMN
NeSITeTIbHOCTH, HABBIKAMU pa3pelieHus TpoOJeM; CIIOCOOHOCTh W TOTOBHOCTH K
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CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pEIICHHs NPAaKTHUYECKUX 3a]ad, IPHUMEHEHUIO
pas3InYHbIX METOA0B IIO3HAHUS;

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOATENbHOM HH(pOpPMALMOHHO-II03HABATEIbHON
JIESITEIbHOCTH, BKJIKOYasi YMEHHE OpPHUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHMKAX
MH(POPMALIUHU, KPUTHUECKU OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMAIIHIO, TOJTy4aeMyo
U3 pa3INYHbIX UCTOYHHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTMYHO W TOYHO M3JIaraTb CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh aJIEKBATHBIE A3BIKOBBIE CPECTBA;

BJIQJICHNEC HAaBbIKAMH II03HABATEIbHON pe(IeKCMH KaK OCO3HAaHUS COBEPIIAEMBIX
JICMCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUM, T'PaHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [T0O3HABATENIbHBIX 33J1a4 U CPEJICTB I UX TOCTHKEHUS;

[EJICYyCTPEMJICHHOCTh B TOMCKAaX W TMPHHATHM pPELICHUH, COOOpa3UTEeNbHOCTh U
WHTYUILIMS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX  NPEICTABIICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy U FapMOHMIO MHPA;

npeoMemHubix:

c(OPMHUPOBAHHOCTh TPEJICTABICHUH O MaTeMaTHKe KaK 4acTH MHUPOBOH KYJbTYpbl U
MEeCTe MaTeMaTHMKd B COBPEMEHHOW IMBWIM3ALMM, CHOcOo0ax OMNHCAHUS SIBICHUM
peanbHOro MUpPA Ha MATEMATUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEACTABIECHUII O MaTEeMaTHYECKUX IOHATUSAX KaK Ba)KHEHIIMX
MaTeMaTUYeCKUX MOJECIIAX, MO3BOJIIOLIUX OIUCHIBATH U M3y4aThb pasHbIC IIPOLIECCHl U
ABJICHUS; ITOHUMAaHWE BO3MOYKHOCTH aKCHOMATHYECKOIO IOCTPOCHMS MAaTEMATHYECKUX
TEOPHUiL;

BJIAJICHUE METOAAMM JO0Ka3aTeIbCTB M AJITOPUTMOB PELICHUS, YMEHUE UX IPHUMEHSITH,
IIPOBOAMTH JOKA3aTEJIBHBIE PACCYKICHHS B XOJI€ PELLIECHUS 3a1a4;

BIIQJICHAE CTaHJAPTHBIMU IPHUEMAMH PEIICHUS PALUOHAIBHBIX M HMPPALMOHAIBHBIX,
MIOKA3aTEeNbHbIX, CTENECHHBIX, TPUTOHOMETPUYECKUX YPABHCHWM W HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAHNUE IOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCJE JJI ITOMCKA
IIyTH PELIEHUS U WUTFOCTPALMY PELICHUS YPABHECHUN U HEPABCHCTB;

c(OpMUPOBAHHOCTh NPEJCTABICHUNH 00 OCHOBHBIX MOHATHIX MaTeMaTUYECKOTO aHalIn3a
U UX CBOICTBax, BIaJeHHE YMEHHEM XapaKTepu30BaThb MoOBeleHUE (QYHKIHM,
UCIIOJIb30BAHUE IIOJIYYEHHBIX 3HAaHUM Ul ONHUCAaHMA M aHAJINW3a PEAIBHBIX
3aBUCHUMOCTEH;

BJIAJICHUE OCHOBHBIMHU ITOHATUSMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, WX OCHOBHBIX CBOWCTBaxX; C(OPMHUPOBAHHOCTh YMEHHsS pAacIO3HaBaTh
reoMeTpuueckue (Urypbl Ha uepTexax, MOJENAX U B PeabHOM MHpE; NMPHUMEHEHHE
M3YYEHHBIX CBOMCTB T€OMETpUYECKUX (puryp u ¢opmyi i pelieHus: TeoMeTpUIECKUX
3a/1a4 ¥ 3a]a4 C IPAaKTUYECKUM COJEepKAHUEM;

C(OPMHUPOBAHHOCTh  NPEACTABICHUH O Tpoleccax U  SBJICHUAX, MMEIOIINX
BEPOATHOCTHBIM XapaKTep, CTaTUCTMYECKHX 3aKOHOMEPHOCTAX B PEAJbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHHMM HaxXOIUTb U
OLICHUBAaTh BEPOSTHOCTH HACTYMJEHHUS COOBITMH B MPOCTEHIIMX NPaKTHUYECKHX
CUTYaLMSIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHBIX BEINYHH;

BJIAJICHUE HAaBBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPU PELICHUN
3a1ad4.

1.5. Kosin4ecTBO 4acOB HA OCBOEHME NMPOTrPaMMbl Y4eOHOM M CUMILIAHBI:

MaKCHUMaJbHas ydaeOHast Harpyska oOydatomierocsi - 234 yaca, B TOM YHCIIE:

o0si3aTenbHas yuyeOHas ayIuTopHas Harpyska oOyudatomierocs 156 gacos;

caMOCTOsATeNIbHas paboTa o0yuaromerocsi - 78 4acos.



2. CTPYKTYPA Y COAEPXKAHUE YUEBHOM JUCIHUATILIAHBI

2.1. O0beM yueOHOI AMCOMIIMHBI M BUABI Y4e0HO# padoThI

Buj yue6Hoii padoThl

Oobvem uacoe

MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 234
Oo0s3aTesibHasi Ay IUTOPHAs yueOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE!

TEOPETUUECKHE 3aHITHSI 104
NPAaKTUYECKHE PAOOTHI 52
CamocTosiTesibHAast padoTa 00y4aierocs 78

HUmoeosas ammecmayu:l 6 qbopMe IK3AMEHA

2.2. TemaTnveckuii IJIAaH U co/iep:kaHue y4eOHOH TucHMILUIMHBI «MaTemMaTHka: ajaredpa u

HavYajJla MATEMATHYIECCKOT0 aHAJIU3a, reOMETPUSD)

KonrakTnasg pabora | .
Z |
= =
JIK | TIIP JIb c% @
Ne HaumenoBanue = S
n/n pasjena, TEMbI S z
s= | E
S3g | 3 &
M | 2O
1. | Beenenue 4 2 - 6 -
2. | Pa3BuTHE MOHATHS O YUCIIC 8 4 - 12 6
3. | KopHu, creneny u norapudmbl 10 6 - 16 8
4. | IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE 8 4 - 12 6
5. | KombunaTopuka 10 6 - 16 6
6. | KoopMHATBI M BEKTOPBI 8 2 - 10 6
7. | OCHOBBI TPUTOHOMETPHU 6 4 - 10 6
8. | ®yHkMHU U rpaduKu 8 4 - 12 6
9. | MHOrOrpaHHUKH U KPYTJIbIC Tella 8 6 - 14 6
10.| Havayia MaTeMaTH4eCKOro aHajan3a 10 6 - 16 6
11.| UnTerpan u ero mpuMeHeHHe 8 4 - 12 6
12.| DaeMeHTHI TEOPHH BEPOSITHOCTEH 1 2 ) 10 ]
MaTeMAaTUYECKON CTATHCTUKH )
13.| VpaBHeHUs 1 HEPABCHCTBA 8 2 - 10 8
Hroro 104 52 - 156 78




HanmMmeHnoBanune
pa3aesioB U TeM

Coaep:xanue yueOHOro MaTepmasa, 1adopaTtopHblie padoThI H
NpaKTHYeCKUe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa 00y4yarommuxcst

XapaKTepuCcTHKAa OCHOBHBIX BUI0B
AeSITeIbHOCTH 00y4aroIMXCs

Pazgen 1 Beenenne
BBenenue Copep:xanue y4e0HOIro MaTepuaJa O3HaKOMJICHHE C POJIBIO MATEMATHUKH B
Marematuka B HayKe, TEXHUKE, SKOHOMHKE, UHPOPMAITMOHHBIX TEXHOJOTHUSIX HayKe, TEXHUKE, SdKOHOMHUKE,
¥ TIPAKTHYCCKOM AesATeNnbHOCTH. Llenu 1 3a/1aun H3y9IeHUs] MATEMaTHKU [P | yH(OPMAIIMOHHBIX TEXHOIOTUAX U
ocBoeHn crnenuanbHoctei CII0. TIPAKTHYECKOIl IeATCIBHOCTH.
O3HaKOMIICHHE C TIEJISIMH U 33aJ1adaMH
W3YyYEeHUSA MaTeMaTHKU TPU OCBOCHUU
crneruanbaocter CIIO.
Paznen 2 Pa3Butne moHsATHSA 0 YHCJIE
Tema 2.1 Copaep:xxanue y4e0HOro MaTepuaJia Brimonnenune apudmeTnaeckux
JlelicTBUTEIbHDbIE MHosKecTBa YiCeN: HATyPAIbHBIX, LEIbIX, PALHOHATBHBIX, HPPALHOHAIBHBIX, | nelicTBHIl HA/l YUCIAMH, COUETAS

yucgaa. OcHOBHBIE
3aKOHBI JeHCTBUI

NecTBUTENbHBIX. ApudMeTndeckue 1eHCTBUS Ha/l palliOHaTIbHBIMU
YHCcIaMHU, 3aKOHbBI apupMeTndyeckux aeictBuid. [lpouenTsl. [lepementblie u
MOCTOSIHHBIE BETMYUHBI. UHCIIOBBIE BBIPAKEHUS C IEPEMEHHOMH (1IeTIble U
npoOHbIe). YpaBHEHUs, KOPHU YpaBHEHUSI. MHOTOUJIEH; CIIOKEHHE,
BBIYMTAaHUE, YMHOKEHHE MHOTOUYIEHOB; CIIOCOOBI Pa3JI0KEHNS MHOTOUJICHOB
Ha MHOXXUTEIH, POPMYJIbI COKpaIleHHOTo yMHOXKeHUs. KBanpaTHbie
ypaBHEHUS, UX BUJIbI, (POPMYJIbI TUCKPUMUHAHTA U KOPHEH KBaJApaTHOTO
ypaBHeHus. KBanparHele HepaBeHCTBa. OnpeieieHue U CBOMCTBA JIMHEHHON
1 KBaJIpaTUYHOU (PyHKIUH.

IIpakTnyeckas padora

[IpumMeHeHne 3aKOHOB apu(METHUYECKUX JEHCTBHIA K YIPOIICHHIO

YCTHBIC ¥ TUCbMEHHBIC TPHUEMEI.
HaxosxneHne npuOImKeHHBIX 3HAYCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYMCIICHUN
(a0CONMIOTHOM ¥ OTHOCUTEIIBHOM);
CpaBHEHHE YHCIIOBBIX BBIPKEHHIA.
Haxoxnaenue ommooK B
npeoOpa30BaHUsIX U BBIYUCIICHHUSX.




BBIYUCIICHUM. BrIuncienue npoueHToB. YIIPOIEHUE YUCIOBBIX BEIPAKEHUN C
MEpEeMEHHOM (LIeTbIX U IPOOHBIX) B XOJI€ TOXKAECTBEHHBIX ITPe0Opa3oBaHuil.
PelieHre nuHENHBIX ypaBHEHUH, CUCTEM YPABHEHUM U HEPABEHCTB.
[Ipumenenue Gopmy1 COKpaIIEHHOTO YMHOKEHUS K Pa3I0KEHHUIO
MHOI'OYICHOB Ha MHOKUTEIU. Perienne kBagpaTHeIX ypaBHeHUN. Pemienne
KBa/IpaTHbIX HepaBeHCTB. [locTpoeHne rpaguKoB JIMHEHHON 1 KBaIpaTUYHON
¢ynkuuit. [IpeobpazoBanue anreOpanyeckux BelpakeHU. Pemenue
MPUKJIAIHBIX 33/1a4 C IPOU3BOJICTBEHHBIM COACPKAHUEM.

CamocrosiTesibHas padoTa

BrinmonHenne qomanigero 3agadus mo teme 2.1.
BBIHOJIHGHI/IG HCCICOOBATCIIBCKUX HpOeKTOB I10 TCMaM: ((HerepBIBHBIe
npobm», «[IpuMeHeHne CJI0KHBIX MPOIIEHTOB B AKOHOMHYECKUX pacyeTaxy.

Tema 2.2
KoMmmiekcHbIe yncia

Copep:xaHue y4eOHOIro0 MaTepuasa

[ToHsITHE 0 MHUMBIX M KOMIUICKCHBIX YHCIax. [ eomeTprueckas
WHTEPIPETALUS KOMIUICKCHBIX Yicel. Mo1ysib KOMILICKCHOTO YHCIIA.
CroxxeHue, BBIYUTAHNE, YMHOXKCHUE U JICICHUE KOMIUICKCHBIX YHCel,
3aJJaHHBIX B alire0pandeckoil popme.

IIpakTHyeckassi padora

Brinonnenue neiicTBril HaJ KOMIUIEKCHBIMU YHCIAMHU.

CamocrosiTesibHas padoTa

Brinonnenue JjomManiHero 3aJgaHus 1o TeMe 2.2.

Tema 2.3
IIpudanxkenHbIe
BbIYHMCJICHHS.
HorpemnocTu
NPUOITHKEHHBIX
3HAYEHUH YHUCcel

Conep:xanue y4eOHOro MaTepuaJia

[TonsiTHE aOCOMIOTHON U OTHOCUTEIBLHOM MOTPEIIHOCTH. AOCOIOTHAS
HOTPENTHOCTh ¥ I'PaHHIa a0COIIOTHOH MOTPEITHOCTH NPUOIMKEHHBIX
3HaueHUH uncen. Bepubie u 3Havamue mudpsl unciaa. OTHOCHTETbHAS
HOTPENTHOCTh MPUOIMKEHHOT0 3HaYeHus yrcia. OKpyriieHne u
MOTPEITHOCTh OKPYIICHUs. JleficTBUS HaJl MPUOIMKECHHBIMU 3HAYCHHUSIMH
YHCell C yYEeTOM I'PaHHMI] IOTPEIIHOCTEeH. Brrancnenus ¢ Hanepen 3a1aHHOM
TOYHOCTBIO. HpI/I6JII/I)KeHHBI€ BBIUYUCJICHUA U PCIICHUSA MMPUKIIAIHBIX 3a1a4.

Haxoxxaenne npuOImKkeHHbIX 3HAYCHUN
BEJIMYHUH U MOTPEITHOCTEN BHIYUCICHUI
(abCONIOTHOM ¥ OTHOCUTENIBHOM);
CpPaBHEHUE YUCIIOBBIX BBIPAKECHUH.
Haxoxaenue ommook B
peoOpa30BaHUSX W BEIYMCIICHUSX.

IIpakTueckasi padora




HpI/I6J'II/I)I(eHHLIe BBIYMCJICHHA U PCIICHHA IIPUKIIAAHBIX 3a/1a44.

CamocrosiTesibHasi padora

BrinosHeHne qoMarrHero 3agadus mo reme 2.3.

KonTpoasbnas padora Nel o teMe «Pa3BuTHe MOHATHS O YUCIIE».

Pa3zpgen 3

KopHu, crenenu u jiorapugmsl

Tema 3.1

Kopensb n-oii crenenun
U ero cBoiicTpa.
HppanuonajbHbie
YPABHEHUSA

Copep:xxanue y4e0HOIr0 MaTepuaJa

Kophuu HaTypanpHOM cTeneHH U3 Yuciia U uX cBOMcTBa. OmnpeneneHue KOpHs
n-oif crenenu. OcHOBHBIE cBoMcTBAa KOpHeH. [loHsATHEe 00 MppanroHaIbHOM
YPaBHEHHUHU.

IIpakTuyeckas padora

Boruncnenue u cpaBHEeHHE KOpHEH. BbINIOJIHEHUE pacyeToOB ¢ paJuKaIaMH.
[Ipeo6pa3oBanue palioHaNbHBIX U HPPALMOHATIBLHBIX BeIpakeHU. Perenne
MPPALMOHAIBHBIX YpaBHEHUN. Pelenne npukiaaHbIx 3a1ad.

CamocrosiTesibHas padora

Brmmosmaenne momarrHero 3agaHud mo teme 3.1.

Pabora ¢ gonoiaHUTENBHOM JUTepaTypoil mo Temam: «VICTOpust OTKPHITHA
MOHATHUS KOPH», «/]0Ka3aTenbCcTBO CBOKMCTB KOPH». Penmenne BapuaTUBHBIX
3a/1a4.

Tema 3.2

CreneHu c¢
pPauMoOHAIbHBIMH
MOKAa3aTeJAMHU U UX
cBoOlicTBa

Conep:xxanue y4eOHOro MaTepuasa

BBenenue creneHeil ¢ palmoHaIbHBIMU IMOKA3aTENISIMUA U UX CBOMCTB.
CTGHGHI/I C ILCﬁCTBHTGJIBHLIMH IIOKa3aTCIIsIMUA. CBOﬁCTBa CTCIICHU C
JIEHCTBUTEIHLHBIM TIOKa3aresneM. [IpeoOpa3zoBanue parmoHaIbHBIX,
CTCIICHHBIX, ITOKAa3aTCIbHBIX BBIpa)i(eHI/IfI. HOHSITI/IC O ITOKAa3aTCJIIbHOM
ypaBHEHUH.

IIpakTuyeckass padora

HaxoxzaeHne 3Ha4eHH cTeNeHel ¢ palMOHaIbHBIMU IIOKA3aTEIISMH.
CpaBnenue creneneil. [IpeoOpasoBanust BEIpaXXeHHH, COAEPKAIUX CTETICHHU.
Pemenne nokasarenpHbIX ypaBHEHM. Pelienne npukiaaHbIxX 3a1a4.
[IprMeHeHne KOpHEN U CTENeHEeN ITPU BBIYUCICHUN CPEAHUX, JCIICHUN
OTpE3KA B «30JI0TOM CEYCHHUM.

O3HaKOMJICHHUE C TTIOHATHEM KOpHS 71-U
CTEINEHHU, CBOMCTBAMHU PAJAUKATIOB U
IpaBUJIaMU CPAaBHEHUSI KOPHEH.
DopMyIMPOBAHUE OIPEACIICHUS KOPHS
Y CBOMCTB KOpHEW. Beruucnenue u
CpaBHEHHUE KOpPHEH, BBITIOJHEHUE
NPUKHUIKY 3HAUEHUS KOPHSL.
[IpeobpazoBanue YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COAEpKAIIUX
pauKabl.
Boinonnenue pacueroB o Gopmynam,
COJIEpXKAIIUM PaJIUKAIIbI, OCYIIECTBIISIS
HEOOXOMMbIE TTOJICTAHOBKHU U
npeoOpaszoBanus. OnpeneneHre
PaBHOCHJILHOCTU BBIPAXKEHUH C
panukanamu. Pemenue
UppalMOHATIBHBIX YPAaBHEHHIA.
O3HaKOMJICHHE C MIOHATUEM CTETICHH C
JNEHCTBUTENBHBIM ITOKa3aTeJIeM.
HaxoxaeHue 3Ha4CHHUI CTEIICHH,
UCIIOJIb3YS MPU HEOOXOJMMOCTH
WHCTPYMEHTAJIbHBIEC CPE/ICTBA.
3anuchIBaHUE KOPHS 1-i CTETIEHU B BUJIE
CTEINEHU C APOOHBIM MMOKA3aTEIEM U
Hao00poT. DOpMyTUPOBAHKE CBOMCTB




CamocrosiTesibHas padoTa

BrimonHenue momMantHero 3amanus mo teme 3.2. Padota ¢ yueOHoM
JUTEPATYpPOM M0 TemaM: «Joka3aTenbCTBO CBOMCTB cTeneHn», « CTETEeHb C
WMppalMOHAILHBIM TIOKa3aTeaeMy. PereHne BapuaTHBHBIX 3a/1a4.

Tema 3.3
Jlorapu¢gmsi.
Jlorapupmmuueckue
YPABHEHUSA

Conep:xxaHue y4eOHOro MaTepuasa

Jlorapudm. Jlorapudm umcina. OcHOBHOE JOTapu(MHUECKOE TOXKIECTBO.
Hecsatnunpie W HarypaibHble Jorapudmel. I[lpaBuna  nedcTBuii ¢
norapupmamu. Ilepexonm Kk HOBOMy oOcHOBaHMiO. llpeoOpa3zoBanmue
norapudmuyeckux BoipakeHui. [lonaTue o JorapudMUuecKoM ypaBHEHHH.

IIpakTnyeckas padora

Haxoxnenue 3HaueHuii soraprdma 1no npou3BoJIbHOMY OCHOBAHHMIO.
Ilepexon OT 0AHOrO OCHOBaHUA K ApyromMy. Beruncienue u cpaBHeHHE
norapugmos. JlorapupmupoBaHue U MOTCHIUPOBAHHE BBIPAKEHUI.
[IpubnmxeHHble BBIYMCICHUS U pelIeHNs NMPUKIaIHbIX 3a1a4. Pemnenne
jorapuMHUYECKUX ypaBHEHHH. Pelienre npukiaaHbIX 3a1a4.

CamocrosiTesibHas padora

Brinmonnenue qomamnero 3aaanus no teme 3.3. Co3iaHue npe3eHTaluu 1no
TeMe «3HaueHWe U UCTOPHS MOHATHUS Jorapupmay. BeimonHenue
HCCIEA0BATEIIbCKOTO TIPOeKTa 1Mo TeMe: «VIcTopust BOSHUKHOBEHHSI
norapudmoBy. Pemenne BapuatuBHBIX 331a4 1o teme «llepexon k HOBOMY
OCHOBAHHIOY

KonTpoabnast padora Ne2 no teme «KopHu, crenenu u torapudmMbb»

Paznen 4

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE.

Tema 4.1
IloBTOpEHHe
OCHOBHOI'O
MJIAHMMETPUYECKOT 0
MaTepuaJia

Copep:xaHue y4eOHOTr0 MaTepuaja

TpeyronbHUK, €0 3IEeMEHTHI; BUIbI TPEYTOJIBHUKOB, PABEHCTBO
TPEyroJbHUKOB, TeopeMa Iludaropa, pemenne npsMoyroibHbIX
TPEYroJIbHUKOB, TEOPEMbI KOCUHYCOB U CUHYCOB. [lapamienorpamm,
MPSIMOYTOJBHUK, pOMO, KBaapaT, Tpanenus. OKpyXHOCTb, IMHA
OKPY’KHOCTH, KPYT, IUIOIIA/(b KpyTa.

IIpakTnyeckas padorta

Pemenue 3amau no remaM ((TpeerJ'IBHI/IKI/I», «quHpéX}/rOJ’IBHI/IKI/I»,

DopMyIMpOBKa U IIPUBEICHUE
JI0OKa3aTeNIbCTB MPU3HAKOB B3aUMHOI'O
PacIoI0KEHUS NPSAMBIX U IUIOCKOCTEH.
Pacno3naBanue Ha yepTexax u
MOJIENISIX Pa3IMUHBIX CIIy4aeB
B3aUMHOT'0 PACIOJIOKEHUS NPAMBIX U
IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX
CYXKICHUH.
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«OKpY>KHOCTb U KPYI».

CamocrosiTesibHasi padora

Brinmonnenue pomamHero 3ananus no Teme 4.1. Pemienuwe BapuaTUBHBIX
3aj7ad4.

Tema 4.2

IIpsiMble ¥ MII0OCKOCTH
B IIPOCTPAHCTBe.
[MapajeabHOCTH
NPAMBIX U IIOCKOCTEH
B IPOCTPaHCTBE

Copep:xaHue y4eOHOIr0 MaTepuaja

Omnpenenenue cTepeoMeTpur, OCHOBHBIE MOHATHA. CIeICTBHSI aKCHOM
ctepeomeTpuu. OnpezaeneHue napauienbHbIX, IEPECEKatoINXCH,
CKPELIMBAIOIUXCS MPSAMBIX B IPOCTPAHCTBE. TeopeMa o CyLIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM, ITapajuIeIbHON JaHHOU. TeopeMa o mpu3Hake
napasenbHOCTH IBYX NpsAMBIX. OmpeesieHue napauielbHOCTH IpsIMON 1
IUIOCKOCTH. Teopema o mpu3HaKe napaiieIbHOCTH IPSIMOM U MJIOCKOCTH.
Omnpezenenue napauienbHbIX I0CKOCcTeR. Teopema o mpu3HaKe
NapaJyIeIbHOCTH JIBYX IUIOCKOCTEN. TeopeMa 0 CylecTBOBAHUH
€MHCTBEHHO! TUIOCKOCTH, NapajieabHON 1aHHOM. CBOWMCTBA MapasuiebHbIX
IJI0CKOCTEN. B3anMHOE pacnosiokeHue NpsMbIX U INIOCKOCTEH.

IIpakTnyeckas pabora

HpI/ISHaKI/I B3aMMHOT'O pacCIOJOXKCHUA IIPAMBIX. VYrona MCXKIY NPsSMBbIMU.
TeopeMbl 0 B3aHMHOM PacHoO0KEHUH NpIMOU U M1ockocTh. [Ipu3Haku u
CBOICTBA MapaJuIeNbHBIX INIOCKOCTEN. PaccTosiHUE OT TOUKHU 110 TJIOCKOCTH,
OT IPSAMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTIMU, MEKTY
CKPEILMBAIOIKUMUCS MPSIMBIMU, MEXKY IPOU3BOJILHBIMU (pUrypamu B
npoctpaHcTBe. PellleHre BBIYMCIUTENbHBIX 337a4 U 3a/1a4 Ha JOKa3aTeIbCTBO
C UCIIOJIb30BAHUEM aKCHOM CTEPEOMETPHUH U UX CIIEICTBUM, ONpPENEICHUN U
TeopeM u3 naparpada «llapannerpHoCTh

MPSMBIX U IJIOCKOCTEW B TPOCTPAHCTBEY.

CamocrosiTesibHas padora

Brimonnenune gomaninero 3aganus no teme 4.2. Co3nanue Npe3eHTaluu mo
teMe «lcTopus pa3BuTHs cTepeoMeTpumn». M3rorosnenue
JEMOHCTPAIIMOHHON MOJIENI K TEOpPEME O MEePECEUCHHUH IBYX TUIOCKOCTEH
TpeTbel. Perienne BapuaTUBHBIX 3a7a4.

Tema 4.3

IepneHauKyJIsIpHOCTH

Conep:xanue y4e0HOro MaTepuaJia

Onpenenenne NepHeHUKYJIAPHBIX NPsAMBIX. Teopema o mpu3HaKe
MEPIEHIUKYISIPHOCTH JBYX NPSIMbIX (2 ciyyasi — Ha INIOCKOCTH U B

dopMynupOBaHUE ONPEACTCHHM,
MIPU3HAKOB U CBOWCTB MapauIeIbHBIX U
MEPIEeHIUKYISPHBIX TUIOCKOCTEH,
JBYTPaHHbBIX U JUHEWHBIX yTJIOB.
BrinonHenne mocTpoeHus yriioB
MEX/1y IPSIMbIMH, IPSIMON U
IJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU 110
OIMCAHUIO U PACIO3HABAHUE UX Ha
MOJEJISIX.

[IpumeHeHne Npu3HaKoOB U CBOMCTB
PaCONOKEHUS MPSIMBIX U TUIOCKOCTEH
npu penieHny 3aaa4. Mzo0pakenne Ha
PUCYHKaX U KOHCTPYHPOBAHHE Ha
MOJIETISIX MEPHEHIUKYIISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, MPSMBIX,
napajuleNbHbIX IUIOCKOCTEN, YIII0B
MEX/1y IPSIMOI U MIOCKOCTBIO U
000CHOBaHNE TTOCTPOCHUSI.

Pemenuie 3a1a4y Ha BEIYHCTICHHE
reOMETPUYECKUX BEJIMYHH.
OnuceiBaHKE PACCTOSHUS OT TOYKHU J0
IJIOCKOCTH, OT MPSMOIL 10 MJIOCKOCTH,
MEXy TUIOCKOCTSIMH, MEXIY
CKPEILMBAIOIIUMUCS MPSIMBIMU, MEKIY
MIPOU3BOJIBHBIMU (PUTYpaMU B
npoctpancTBe. HaxoxkmeHue ommboK B
BBIYHCIICHUSIX.
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NPAMBIX U IJIOCKOCTEH
B IPOCTPaHCTBE

npoctpanctse). Onpenenenue NpsMon, NEPIEHANKYISIPHOMN INIOCKOCTH.
Teopema o npr3HaKe NEPHEHAUKYISIPHOCTH MPSAMOM U IIIOCKOCTH. Teopema o
NEPIEHIUKYJISIPHOCTHA OJIHOM U3 IBYX NapaJlIeNIbHBIX psIMbIX. Teopema o 2-
X MPSAMBIX, HEPIEHAUKYJIISPHBIX MI0cKocTU. Onpesenenue neprneHauKyspa
13 TOYKH Ha IUIOCKOCTh, OCHOBAHUE NEPIICHUKYJIAPA, PACCTOSHUE OT TOUKH
710 TUIOCKOCTH, HAKJIOHHOHM OT TOYKH JI0 INIOCKOCTH, OCHOBAHHUE HAKIIOHHOM,
IIPOEKIIMK HakJIOHHOH. TeopeMa o 3-x neprneHaukyisgpax. I'eomerpuyeckue
IpeoOpa3oBaHus MPOCTPAHCTBA: apAJUIEIbHBIN IEPEHOC, CUMMETPUS
OTHOCHTEJIBHO IIockocTH. [lapannensHoe npoektupoBanue. [nomans
OpTOroHaJILHOM npoekiyu. M300paxeHne npocTpaHCTBEHHbBIX PUTryp.

IIpakTnyeckas padora

PemreHne BBIYMCIUTENBHBIX 337a4 U 3a/1a4 Ha JOKA3aTeIbCTBO C
UCIIOJIb30BAaHUEM aKCUOM CTEPEOMETPUH U UX CIEICTBUM, ONpPEIEICHUN U
TeopeM M3 TeMbl «IlepneHauKyISIpHOCTD MPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBEY.

CamocrosiTesibHas padoTa

Brmmonnenue gomaritero 3aganus no teme 4.3. M3rorosienne
JEMOHCTPALIMOHHON MOJIENIA K TEOPEME O TPEX MEePHEHIUKYISIPAX.
Brimonnenune uccienoBaTeabcKoro nmpoekra mo reme: «Ilapamiensnoe
MPOEKTUPOBaHKEy». PellieHrne BapuaTUBHBIX 33]1a4.

Konrtposannasi padora Ne3 mo teme «IIpsimbie 1 mIockoCcT B
MIPOCTPAHCTBEY.

Paznen 5

Kom0nnatopuka

Tema 5.1

OcCHOBHBIE TOHATHUSA
KOMOHMHATOPUKH

Copep:xaHue y4e0HOIro MaTepuaja

Tlonstne MHOXECTBA, OJICMCHT MHOXKCCTBA, CII0COOBI 3aJaHus1 MHOXCCTB,
KJ'IaCCI/Iq)I/IKaLII/IH MHOXCCTB II0 KOJIMYCCTBY DJJICMCHTOB, IMOJAMHOKCECTBO, PAaBHBLIC
MHOJXKCCTBA, OINCpAllMM HAJd MHOXCCTBaAMH, IIpaBUjia CYMMBbI, IIPABHUIIO YMHOXCHUA,
uzobpaxenne MuokecTB. [loHaTue dbakropuania.

IIpakTnyeckas padora

Wcropus pa3BuTHs KOMOMHATOPUKH, €€ POJIb B Pa3IMUHBIX chepax
YeJI0BEYECKOU KU3HEAeATeabHOCTH. [IpuKitagasle 3a1aun.

CamocrosiTesibHas padora

W3ydenue npapuiia KOMOMHATOPUKH U
IPUMEHEHHUE TPU PelIeHUN
KOMOMHATOPHBIX 3a/1a4. Perienue
KOMOMHATOPHBIX 3a/1a4 METOI0M
nepebopa U 1o NpaBUily YMHOXKEHUS.
O3HakoOMIJIEHUE C IOHATHAMH
KOMOWHATOPUKHU: Pa3MELCHUSIMH,
COUYETaHUSIMU, NTEPECTaHOBKaMHU U
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Boinonnenue nomaiusero 3aganus no teme 5.1. Coznanue npeseHTanuil no
temam: «/cropusi cTaHOBIEHUS] KOMOUHATOPUKNY, « KU3Hb U Hay4yHast
nesrenbHocTh M. HproToHay. Pelenne BapuaTuBHBIX 331a4.

Tema 5.2

Buanl coesuHeHUi

Copep:xanue y4e0HOIro MaTepuaJia

Buabl coenunenuii - couetanusi, pa3MeIIeH s, IEPECTaHOBKH, CBS3b MEXTY
MPEeACTaBICHHBIMY BUAAMU coenHennit. @opmyrna 6maoma HproToHa.
CpotiicTBa OMHOMUHANBHBIX KOddduimenToB. Tpeyronpauk [lackas.

IIpakTnueckas padbora

[IpaBuna komOuHaTOpHKH. Perienne KOMOMHATOPHBIX 3a7a4. 3a1a4u Ha
MOJICUET YMCIIa pa3MeIIeHUH, IepecTaHOBOK, coueTaHui. Pemenue 3a1ay Ha
nepebop BapuanToB. buHom HetoTona u Tpeyronsauk [lackans. [Ipuknagnsie
3aa4H.

CamocrosiTesibHas padoTa

Brimonnenue gomamrnero 3aganus mo teme S5.2. Co3aaHue mpe3eHTaIuu 1o
Teme «Bumael koMOuHanwmit». PaboTta ¢ JOMONHUTENBHON TUTEPATYPOH TIO
teMe «CodeTanusi ¢ HOBTOpEHUsIMW». Pellienne BapuaTUBHBIX 3a7a4.

KountpoubHnas pa6ora Ne 4 mo reme «KomOuHaTOpHKaY.

Pa3zgen 6

KoopaunaTtsl 1 BeKTOPHI

Tema 6.1

JlekapToBa cucTrema
KOOP/AMHAT B
NPOCTPAHCTBeE

Copep:xxanue y4e0HOIr0 MaTepuaJia

[IpsimoyrosnbHas (IekapToBa) CUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Popmyiia
pacCTOsHUS MEXAY JABYMS TOYKaMHU. YpaBHEHUS CQephl, IUIOCKOCTH U
PSIMOM.

I[IpakTHyeckas pabota

JlexapToBa cucremMa KoopauHat B npoctpaHcTse. CocTaBieHUE ypaBHEHUN
OKPY>KHOCTH, Chepsl, IIIOCKOCTH. BRIUUCICHNE paCcCTOSHUS MEXKTy TOUKAMH.

CamocrosiTesibHas padoTa

BrinmonHenne qomanigero 3agadus mo treme 6.1.

Co3nanue npesentanuu no reme «Ku3Hb u TBopuecTBo P.Jlekapray. PaboTa
¢ yu4eOHO U cripaBOYHOM UTepaTypoil mo teme: «CrocoObl 3a1aHus
npsAMoii». Penienue BapuaTUBHbBIX 3aa4.

Tema 6.2

Cojep:xxanue y4eO0HOro MaTepuasa

BexTopsl. Moy Bektopa. PaBeHCTBO BeKTOpOB. ClI0)KEHHE BEKTOPOB.

O3HaKOMJICHHE C IOHATHEM BEKTOD.
H3ydenue nekapToBOil CUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, TIOCTPOCHUE
110 33JJaHHBIM KOOpJAUHATaM TOYEK U
IUIOCKOCTEH, HAX0XKAECHUE KOOPAUHAT
Touek. Haxoxnenue ypaBHeHUI
OKpY’KHOCTH, c(hepbl, IIIOCKOCTH.
Brluucnenue paccTosHUNA MEXKIY
TouKaMHu. M3ydeHne CBOMCTB BEKTOPHBIX
BEJIMYMH, IIPABUJI PA3JI0KECHUS BEK
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKACHUS KOOpAUHAT
BEKTOPA B IIPOCTPAHCTBE, IIPABUII
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BekTopsl

YMHOXEHUE BEKTOpa Ha 4KCII0. Pa3ioikeHre BEKTOpa 110 HaIllPaBICHUAM.
VYron mexnay nByMs BektopaMu. [Ipoeknus BekTopa Ha ock. KoopauHaTsl
BekTopa. CKallIpHOE IPOU3BEIEHNE BEKTOPOB. Vcnonap30BaHne KOOpANHAT U
BEKTOPOB MPU PEIICHNN MAaTEMATHYECKUX Y MPUKJIATHBIX 33]1a4.

IIpakTHyeckas padora

Bexropsl. JlelicTBus ¢ BekTopaMu. J[elCTBUS ¢ BEKTOPAMH, 3aJaHHBIMU
koopauHataMmu. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB. BEKTOpHOE ypaBHEHME
NPSIMOM Y TUNIOCKOCTH.

CamocrosiTesibHAast paboTa

Brimonnenue gomamrHero 3amaanus no pasaeny 6.2. Padora ¢ yuebnou
autepaTypoi 1o reMaM: «CyMMa HECKOJIBKMX BEKTOpOB. IIpaBuiio
napauienenunenay, «lIpoeknus Bektopa Ha ocb». BeinmonHeHne
HCCIIEA0BATENIbCKOT0 MPOEKTa 1Mo TeMe: «BeKTopHOoe 3ajaHue MPsIMBIX U
IJTOCKOCTEH B MMPOCTPAHCTBEY.

KonTpoasnas padora Ne 5 o teme «KoopauHaTel 1 BEKTOPBI».

Pazngen 7

OCHOBBI TPUTOHOMETPUH

Tema 7.1
OcHOBHBIC TOHATHSA

Copep:xxanue y4e0HOIr0 MaTepHuaJia

Panuannas mepa yria. BpamarensHoe aprukeHue. CuHyc, KOCUHYC, TAHT€HC
1 KOTAHI€HC YUCIIA.

IIpakTnueckasi pabora

PanraHHBINA METON U3MEPEHUS YIJIOB BPALLCHHUS U CBSI3b C IPaJyCHON MEPOHU.

CamocrosiTesibHas padoTa

Brimonnenue gomamHero 3aaanus mo teme 7.1. Pabota co cripaBouHoO#
JUTEPATYPOU JUISl COCTABIICHUS TAOIUITBI COOTHOLICHUH paaHHON 1
IpaJlyCHOM Mepbl OCHOBHBIX yriioB. Co3JaHuE IPE3EHTAIIUH 110 TEME
«VcTopust cTaHOBJICHUS U PAa3BUTUSI TPUTOHOMETPUIY.

W3ydeHnue painaHHOTO METO/1a
M3MEPEHMS YIJIOB BpAILEHUS U UX CBS3U
¢ TpagxycHoi Mepoit. M300paxkenue
YTJIOB BpallEHUs HA OKPYKHOCTH,
COOTHECEHHE BETUYUHBI YIJIa C €T
pacniosnioxxenueM. PopMyIMpOBaHKE
orpezieieHul TPUTOHOMETPUIECKHIX
(GyHKUIUH 17151 yTII0B TOBOPOTA U OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTrOJIbHHUKA
U O0BSCHEHHS UX B3aUMOCBSI3H.
HaxoxaeHnue omunboK B
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Tema 7.2

OcHoBHBIE
TPUTOHOMETPUUYECKHE
TOKIECTBA

Copaep:xanue y4e0HOro MaTepuaJia

OcCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA.

IIpakTnyeckas padora

Brimonnenue pra)KHCHI/Iﬁ Ha IMPUMCHCHNUEC OCHOBHBIX TPUT'OHOMCETPHUYCCKUX
TOXJICCTB.

CamocrosiTesibHas padoTa

Brinonnenue JjomManiHero 3aJgaHus 1o TeMe 7.2.

[IpumMeHeHne OCHOBHBIX
TPUTOHOMETPUYECKUX TOKIECTB ISt
BBIYMCIICHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX (PYHKITHHA 110
oxHOU M3 HUX. HaxokaeHue ommooK B
peoOpa3OBaHUSAX U BEIYUCICHUSIX.

Tema 7.3 Coaep:xanue yueOHOro MaTepuasa N3yuenne ocHOBHBIX (popMyT
IIpeoGpa3oBanus Dopmyisl npuBeacHAA. PopMyiibl ca0xeHUs. POPMyIIbl Y IBOCHHS TPUTOHOMETPUH: (POPMYJIbI CIIOKEHHUS,
NpocTeHIux ®opmyuibl osoBUHHOTO yriaa. [IpeoOpa3oBanue cymMmbl yABOEHUS, IPeoOpa30BaHUS CyMMbI
TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKHUX (DYHKIUI B MIPOU3BEICHUE U TPOU3BEICHUS B CYMMY. TPUTOHOMETPUYECKHUX (PYHKLUI
BbIPaKEHH I BripaxkeHne TpUroHOMeTpHUecKuX (DyHKIMNA Yepe3 TAaHT€HC TT0JIOBUHHOTO B IIPOU3BEJICHNE U ITPOU3BEICHNUS B
apryMeHra. CyMMY U IPUMEHEHHE IIPU BBIYUCIICHUH
IIpakTnyeckas padora 3HA4YECHHSI TPUTOHOMETPUIECKOTO
BrimonHeHue ynpaxHeHU Ha IPUMEHEHNE Pa3IHIHbIX GopMyIT BBIPKCHUS U YIIPOIICHHUS €T0.
TPUTOHOMETPHH. O3HakoMIIEHHE CO
CamocrosiTesbHas padora CBOMCTBAMM CUMMETPHUU TOYKU Ha
Brimonnenue nomanisero 3aganus no teme 7.3. PaboTa co cripaBo4HOM €MHUYHON OKPY>KHOCTHU U IIPUMEHEHUE
JIUTEPATYpPOU 10 TemMaM: «DOopMyJIbl IOJIOBUHHOTO apryMeHTa. @opMyJibl UX U151 BbIBOJIa (DOPMYJI IPUBEICHHUS.
yriioB 3a u 4o, «BeipaxkeHne TpUroHoMeTpruuecKux (QyHKIHiA depe3 Haxoxnaenue omm6ok B
TAQHI'€HC IIOJIOBUHHOI'O apI'yMEHTay. npeoOpa30BaHUSAX U BBIYMCICHHUSX.
Tema 7.4 Copep:xxaHue y4e0HOIr0 MaTepHuaJia Pemenwue no ¢popmynam u
Tpuronomerpuveckue O6parHble  TPUrOHOMETpUYECKME  (QYHKLIMH: apPKCHUHYC, apKKOCHHYC, | TPHTOHOMETPUYECKOMY KPYTY
YPaABHCHHUSA U APKTAHT'CHC. HpOCTCﬁLHHC TPUTOHOMCTPUUCCKUC YPABHCHMUAL. HpOCTCfIIJ.IH@ Hpoc”[e])’[mﬂx TPUTOHOMETPHUUECCKUX
HepaBeHCTBa TPUTOHOMETPUYCCKHE HEPABCHCTBA. BH/IbI TPUTOHOMETPUYCCKHUX YPABHEHUH. | ypapHenwii. [IpuMeHeHre 06mux

I[IpakTHyeckas paboTa

Pemenne npocTenimmx TPUroHOMETPUUYECKUX ypaBHEHUN. Pemenue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB. Pemienne
TPUTOHOMETPUUECKUX YPABHEHUM, CBOASIINXCS K KBaJPATHBIM, OJHOPOIAHBIX
U peIIaeMbIX ¢ HOMOLIBIO Pa3IHMYHbIX (POPMYJI TPUTOHOMETPHH.

CamocrosiTesibHas padoTa

Brimonaenue gjomaniHero 3agaHus 1o TeMe 7.4.

METO/IOB pELICHUS YPaBHEHUI
(mpuBeneHNE K JINHEHHOMY,
KBaJPaTHOMY, METOJ| PA3JIOKEHUs Ha
MHO>KUTEJH, 3aMEHbI IEPEMEHHON) TpU
PELIEHUY TPUTOHOMETPUYECKUX
YpaBHEHUH. Y MEHUE OTMEYATh HAa Kpyre
pELICHNs IPOCTEHIINX
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KonTtpoJubnas pabora Ne 6 o reMe «OCHOBBI TPUTOHOMETPUM.

Paszpnen 8 DyHKIUH U TpaGuKU

Tema 8.1 Conep:xxaHue y4eOHOro MaTepuaJia O3HaKOMJICHHE C TIOHATHEM

DyHKIHH O6NacTe OMpeNeNeHNss W MHOXKECTBO 3HAa4eHWi; rpaduk QyHKIuHM, | ICPEMEHHOM, MPUMEPAMH 3aBUCUMOCTEH
noctpoeHue rpaduKoB PyHKIHMHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH. ME3KLy TIepeMEHHBIMI. O3HAKOMIICHHE C
[IpeobpazoBanuss  rpadukoB. I[lapamienpHbIi  TEpPEeHOC, CUMMETPHS | IOHATHEM rpaduxa, onpeaenaecHue
OTHOCUTEIIFHO OCEH KOOpPIMHAT W CHMMETpPHUS OTHOCHTEIBHO Hadyaja | IPUHAAJIEKHOCTU TOUYKH IrpauKy
KOOPJAMHAT, CHMMETPHUS OTHOCHTENBHO NPAMOM y = X, pacTsKkeHHe U ckatue | ¢pynkimu. Onpenenenue no popmysie
BJI0JIb OCEH KOOpPJIMHAT. IIPOCTEUIIEN 3aBUCUMOCTH, BUJA €€
I[IpakTHyeckas pabora rpaduka. Beipaxkenue no hopmyie
[IpuMeps! 3aBUCHMOCTEN MEXAY IEPEMEHHBIMU B PEAIBHBIX MPOLECCAX U3 OJIHOM ITIEPEMEHHOM Yepe3 Ipyrue.
CMEXHBIX quciuminH. Onpenenenue pyHkuuid. [loctpoenre u urenue O3HaKOMIICHHE C OTIPEICICHUEM
rpaduKoB QyHKIIHI. byHKIMH, GOpMYITUPOBAHHUE €TO.
CamocrosiTesbHas padora Haxoxnenue o0Gnactu onpeaeneHus u
Boinonnenune nomaisero 3aganus no teme 8.1. Beinonanenue o0acTy 3HaYeHUN QYHKINU.
HCCIIeI0BaTENbCKOI0 IPOeKTa Mo Teme: «lIpumeHeHne noHATUs «PyHKIUI»
B (hU3HKEY.

Tema 8.2 Conepxanue y4eOHOr0 MaTepuasia O3HakoMIJIEHHE C MPUMEpPaAMU

CpoiicTBa QyHKIIUM

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTh, IEPUOTUIHOCTD.
[IpomexxyTku Bo3pacTaHust U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbILIEE
3Ha4YeHUs, TOUKH 3KcTpemyMma. ['padudeckas nunrepnperanus. [Ipumepst
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peabHBIX MPOIeccax U SIBICHUSX.
Apudmernueckue onepanuu HaJl GyHKIuAMHU. CinoxHas QyHKINS
(xomno3unus). IToHsiTHE O HENMPEPHIBHOCTH (DYHKIIHH.

(GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peanbHBIX IIPOLIECCAX U3 CMEKHBIX
mucuuiuini. O3HaKOMIIEHHE C
JIOKa3aTeJIbHBIMU PACCYKACHUIMHU
HEKOTOPBIX CBOMCTB JINHEHHOUW U
KBaJpaTUYHON (PYHKIMMH, IPOBEJICHHE
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I[IpakTHyeckas padora

UccnenoBanue ¢pynkumun. CBONCTBA TMHEHHOM, KBAIPATHUHOMN, KyCOUHO-
JUHEHHON U TpoOHO-TMHEeHHON (yHKIMNA. HerpepbiBHBIE U TEpHOANYECKHE
GyHKIUH.

CamocrosiTesibHas padoTa

BrinmonHenne gomamigero 3agadus mo teMe 8.2. Beimoinenue
HCCIIeIOBATENLCKOTO TIpoeKkTa 1o Teme «KBaapaTnanas QyHKIUD.

Tema 8.3
Oo0paTHble pyHKUMU

Copep:xaHue y4eOHOIro MaTepuaja

OO6nactp ornpezeseHnust ¥ 00J1acTh 3HAYCHU 00paTHOM (PYHKITUH.
I'paduk oObpaTHOU DYHKIMH.

IIpakTnueckas pabora

Ob6parnbie pynkmn U ux rpadukn. [IpeodpasoBanus rpaduka QyHKIHH.

CamocrosiTesibHass padoTa

Brinonnenue nomainero 3aaanus no teme 8.3. Co3naHue mpe3eHTaluil mno
Teme. PaboTa ¢ JOMOIHUTENBHON IUTEPATYPOH.

W3ydenue noHsTuss 00OpaTHOM yHKLUH,
OIpeJIeJIEHUE BUJIAa U TOCTPOCHHE
rpaduka oOpaTHON QYHKIUH,
HaXOJKJEHUE ee 001aCTH ONpPEeICHUs U
oOnactu 3HaueHui. [lpumenenune
CBOMCTB (PyHKIMIA

IIPY UCCIIEI0OBAaHUM YPABHEHUN U
pElIeHNH 3a]]a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TOHSITHEM CIIOKHOU
GYHKIIH.

Tema 8.4

CreneHHbie,
nokKa3areJibHble,
Jorapupmuyeckue

H
TPUTOHOMETPUYECKHE
(pyHkuum.

OopatHbie
TPUTOHOMETPUYECKHE
GyHkumu

Copep:xaHue y4eOHOTr0 MaTepuaja

Onpenaenenus GyHKIUN, UX CBOMCTBA M rpaduKH.

IIpakTnyeckas padora

CpoiicTBa U rpadMKu CTETIEHHBIX, TOKA3aTENbHBIX, JOrapu(hMUIECKUX
¢yskumii. CBoiicTBa 1 rpadMKu CHHYCa, KOCHHYCa, TAHT€HCA M KOTAaHTeHCa,
00paTHBIX TPUTOHOMETPpUUYECKUX PYHKIMA. ["apMoHnUYecKkre KoneOaHusl.
[puknanaeie 3anaqn. [TokazarenpHbIe, JIOTApUPMUIECCKIE,
TPUTOHOMETPUYECKHE YPABHEHUSI 1 HEPABEHCTRBA.

CamocrosiTesibHasi padoTa

Brimonnenue gomarinero 3aganud mo treme 8.4. BeimoiaHeHue
HCCIIEIOBATENILCKOTO MpOoeKTa 1Mo TeMe: « CI0KeHUEe TapMOHUYECKHUX
Kojebanuily. Penienne BapuaTuBHBIX 3a/1a4.

KonTpoabnast padora Ne 7 o teme «DyHKIMU U rpaduKm».

Brrancnenue 3naueHnii GyHKIUH IO
3HaYeHUIo aprymenra. Onpenenenue
MIOJIOKEHHUSI TOYKH Ha TpaduKe 1o ee
KOOpJAMHATaM U Ha00O0poT.
Hcnonb3oBanne cBOMCTB PyHKIMN IS
CpaBHEHUs 3HAUECHUM CTETICHEN U
norapudmos. [Toctpoenue rpaduxos
CTETIEHHBIX U JIOTapU(PMUIECKUX
¢yHkuunii. Pemenue nmoka3zaTenbHbIX U
JOrapu(pMHUUECKUX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.
O3HaKOMJICHHE C IOHATHEM
HEIPEPBIBHON IEPUOIUYECKON
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Pa3znen 9

MHOFOFpaHHI/IKI/I U KPyIJibI€ TEJIAa

Tema 9.1

MHuororpanHuKu

Conep:xxaHue y4eOHOro MaTepuaJia

Bepmunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrorpanHble YTJIbL.
Beinykneie MHOrorpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas wu
HakJIoHHas npusMa. [IpaBunbHas npusMma. [lapamnenenunen. Ky0. [Tupamuna.
[IpaBunbHasg nupamuga. YcedeHHas nupamuna. Terpasap. Cummerpuu B
KyOe, B mapajienenumese, B npusme u nupamujae. Ceuenus Kyoa, nIpu3Mbl U
MUPAMM/IBL.

[IpencraBnenne o0 MNpaBWIBHBIX MHOIOrpaHHMKax (TeTpasape, Kyoe,
OKTaype, JojeKayape M uKocayape). OObeM M ero  Hu3MepeHHe.

OnucaHue U XxapakTepUCTUKa
pa3IMYHBIX BUJOB MHOTOI'PAaHHUKOB,

MEPECUUCICHUC UX BJICMCHTOB U CBOMCTB.

I/I3o6pa>1<eHI/Ie MHOT'OT'PaHHUKOB U
BBITTOJTHCHUC ITOCTPOCHHUA Ha
I/I306pa)KeHI/I}IX Hu MOACIAX
MHOTI'OI'PaHHHKOB. Brrancienue
JIMHEMHBIX 3JIEMEHTOB U YTJIOB B
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WNurerpanbaas ¢opmyna odvema. @opmynsl odbeMa Kyda, MpSIMOYTOIBLHOTO
napajuienenunena, npusmel, nupamuisl. [logobue Tten. OTHOIIEHUA
TIONIA/IeH TOBEPXHOCTEH M 00hEMOB TOTOOHBIX TElL.

IIpakTnueckas pabora

Paznuunbie Buabl MHOTOTpaHnHUKOB. VX n3o0pakenus. CeueHus, pa3BepTKH
MHOIOrpaHHUKOB. IInomans nosepxHoctu. Buasl cummeTpuii B
npoctpancTBe. CHMMETpHsI MHOTOIPaHHUKOB. Brruncienue miomanei u
00beMoB. Penienne 3a1a4 Ha NOCTPOCHHUE CEUYEHUH MHOIOIPaHHHUKOB.
Pemienne 3amau Ha BBIYMCIEHHE IUJIOLIAJEH MMOBEPXHOCTH M OOBEMOB
MHOTI'OTPaHHUKOB. VCrosb30BaHME CBOMCTB MHOTOTPAHHUKOB IIPU PELLIECHUU
MaTEMAaTUYECKUX U NMPUKIAIHBIX 3a7ad.

CamocrosiTesbHas padoTa

Brimonnenue gomMariHero 3aganus mno teme 9.1.

Pabota ¢ yueOHoii auTeparypoii mo Temam: «MHororpanHsie yrisl. Teopema
Diinepay; «3Be3q4aTble MHOIOrpaHHUKU. KpucTamisl — npupoaHbie
MHOTOTpaHHUKNY; « CUMMETpHsl B IpUpoe, TeXxHUke». Co3znanue
npeseHTauuu o reme: «Kusnp u TBOpuectBo JI.DMnepay. Mirorosnenue
MO/IEJIM MHOTOI'PaHHUKA. BhINOIHEHNE HCCIe10BaTENBCKOIO IIPOEKTA 110
teme: «[IpaBuibHbIE U TOTYIPAaBUIbHBIE MHOTOIPaHHUKWY. V3roToBIeHne
MOJIENU TETpa3ipa ¢ 3aJaHHbIMU [IapaMeTpaMH.

Tema 9.2

Kpyrausle Tena

Conepxanue y4eOHOro MaTepuasa

Hunuaap u koHyc. YceueHHBIM KOHyc. OcHOBaHHE, BBICOTa, OOKOBas
NOBEPXHOCTh, OOpasytomiasi, pa3BepTka. OceBble CEYEHUS U CEUYCHUH,
napayuienbHble  ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenbHas
IJIOCKOCTH K chepe. Dopmysiel 0O0beMa MIIIMHIPA, KOHYCA, Iapa.

@opMyJIbl IJIOUIAAN TOBEPXHOCTEH IIMIIMHAPA, KOHYCa, Chephl.

IIpakTnueckasi pabora

Paznuunble Buabl Kpyribix Teil. MIx usobpaxenus. CeueHus, pa3BepTKu
KpyIJibIX Tea. CUMMeTpust KpyTJblX Tesl. Beruucnenue miomaaeid 1 00beMoB.
Hcnonb30BaHne CBOMCTB Tel BpallleHUs MIPHU PEIIEHUH MaTeMaTUYECKUX U
MIPUKJIAIHBIX 3ajau.

O3HakoMJICHHE C BUJIAMH TeJ
BpameHus1, GOpMyITHPOBAHUE HX
ONPEACIICHUM U CBOWCTB.
DopMyIUPOBaHUE TEOPEM O CEUEHUU
I1apa IIOCKOCTHIO U MJIOCKOCTH,
KacaTeJbHOH K cepe. XapakTeprucTuka
U U300pakeHue TeJ BpallleHHsl, uxX
pa3BepTKu, ceueHus. Pemienue 3a1a4d Ha
MOCTPOCHUE CEUCHH, BEIYMCICHHUE
JUTUH, PACCTOSIHUM, YTJI0B, TUIOIIAICH.
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CamocrosiTesibHas padoTa

Brmosraenne momarrHero 3agaHud 1Mo Teme 9.2. BeimosHeHme
HCCIEA0BaTENIbCKOT0 MpoeKTa 1o teMe: «KoHndeckue ceueHus u ux
MPUMEHEHNE B TEXHUKE». MI3roToBIeHNE MOJIETIE TUIIMH]IPA U KOHYCA C
3aJIaHHBIMU MapaMeTpaMHu. PellieHue BapuaTUBHBIX 3aJ1a4.

KonTpoabnas padora Ne 8§ 1o teme « MHOTOTpaHHUKHU U KPYTJIbIE TEIa.

Pazpen 10 Hauvajia MaTeMaTH4Y€CKOIr0 aHAJIH3a
Tema 10.1 Conepxanue y4eOHOro MaTepuasa O3HaKOMIICHUE C TIOHATUEM YHCIOBOU
IOCJIEIOBATEIIFHOCTH, CIIOCO0aMHU €¢
IocienoBarenbHOCTH Crioco0BI 3aJaHKs U CBOMCTBA YHCJIOBEIX ITOCIEOBaTeIbHOCTEH. [loHaTue o | 3a4aHusl, BRIYUCICHUSIMHU €C YJICHOB.
npenene mocieaoBaTeabHocTH. CyllecTBOBaHHE mpeseia MOHOTOHHOW | O3HaKOMIIEHHE ¢ IIOHATHEM IIpejera
OTpaHUYCHHOM mocieaoBaTeiIbHOCTH. CyMMHPOBAaHHE MOCIEAOBATEILHOCTEH. | mocaenoBaTeabHOCTH. O3HAKOMIIEHHE C
BeckoHeuHO yObIBaroasi reoMeTpruiecKasi IPOTPECCHsI B €€ CYMMaA. BBIYHCIICHHEM CyMMBI OECKOHEYHOTO
IIpakTHyeckasi pabora YHCIIOBOTO Psijia HA IpUMeEpe
YucioBas moCiIe0BaTEILHOCTD, CIIOCOOBI €€ 3a1aHusl, BEIYNCIICHUS YWICHOB BBIYHMCIICHUSI CYMMBI O€CKOHEYHO
nocnenoBarenbHoCcTH. [Ipenen nocnenoaTtenbHOCTU. beckoHeuHO yOBIBaIOIIEH reOMEeTPUIECKON
yOBIBarOIIasi TEOMETPUIECKAsH MPOTPECCHSI. nporpeccuu. Permenne 3aga4 Ha
CamocTosiTesbHasi padoTa npuMeHeHue GopMyIibl CyMMBI
Brimmonnenne nomamgero 3agagust no teme 10.1. OECKOHEYHO yOBIBArOIICH
F€OMETPUYECKON MTPOTPECCUHU.
Haxoxnenue ommbOoOK B
peoOpa30BaHUSX U BEIYMCIICHUSX.
Tema 10.2 Copaep:xxanue y4e0HOro MaTepuaJia O3HaKOMJICHHUE C TTIOHATHEM
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IIpousBoanasn [Tonsatue o Npou3BOAHON PYHKLUH, €€ TeOMETPUIECKUN U (PU3NUECKUI IIPOU3BOJHOM.
CMBICI. YpaBHEHHE KacaTeabHOU K rpaduky pyHkuuu. [Iponssoansie Nzyuenue u popmynupoBanue ee
CYMMBI, pa3HOCTH, ITPOU3BENEHUS, YacTHbIE. [Ipon3BoHBIE OCHOBHBIX MEXAHUYECKOT0 U TEOMETPUUECKOTO
aeMeHTapHbIX QyHKUMH. [IpuMeHeHne npon3BoAHON K UCCIIEIOBAaHUIO CMBICJIA, U3yUYEHUE aIrOpUTMa
¢byHKIui 1 noctpoeHuto rpadukoB. [IponsBoanbie 00paTHON QyHKINU U BBIYMCIICHUSI IPOU3BOJIHON Ha pUMeEpe
koMo GyHKuun. [IpuMeps HCTIONB30BaHUS TIPOU3BOTHOM AJIS BBIUHCJIEHHUS] MTHOBEHHON CKOPOCTH U
HaxO0’KJICHUS HAWTy4IlEero pelieHus B MpuKIaaHbIX 3a1adax. Bropas yIa0Boro kodduimeHTa KacareaIbHOMU.
MIPOU3BOIHAS, €€ TEOMETPUUECKUH U (u3ndeckuii cmbici. Haxoxnenue CocraBneHre ypaBHEHUS KacaTeJIbHON B
CKOPOCTH ISl ITpOLecca, 3a1aHHOr0 (OpMyJIoN U rpad)uKoM. o0rieM Buze. Y CBOCHHE MPaBUII
IIpakTuyeckasi pa6ora nudpepeHIMpoBaHUs, TAOTHIIBI
IIponsBogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICII IIPOU3BOJIHOM. IIPOU3BOJIHBIX 3JIEMEHTAPHBIX DYHKINUH,
VpaBHeHME KacaTenbpHOi B 06meM Buze. [Ipasuna u GopmyIist npuMeHeHHne it qudepeHnIupoBanms
g depeHIPOBAHMSI, TAOINIA TIPOU3BOIHBIX SJIEMEHTAPHBIX (DYHKITHIA. (yHKIMI, COCTaBICHHS YPaBHEHHUS
HccnenoBanue QyHKIMH C TIOMOIIBIO MPOU3BOAHON. HaxoxkaeHue KacaTenbHOH. M3yyeHune Teopem o CBA3U
HauOOJIBIIEr0, HAUMEHBILET0 3HAUYEHUS M SKCTPEMAIIbHBIX 3HAYCHUN CBOMCTB (D)YHKLIMHU U TPOU3BOIHOM,
GyHKIUH. dbopmynupoka ux. [IpoBenenue ¢
CamocrosiTesibHas padoTa IIOMOILBIO IIPOU3BOJIHOM UCCIIENOBAHUS
Brimonaenue groMamrsero 3agaanus o reme 10.2 . Pabora ¢ yaeOHO#M yHKIMH, 3aKaHHON (HOPMYIIOH.
auteparypoit o teme: «lIpubauxeHHOe BRIUUCICHUE TPOU3BOTHOMNY. VYcTanoBnenue CBA3U CBOMCTB (DyHKIMN
BreimonHeHME HCccae0BaTENBLCKOr0 TpoeKTa 1o teme: «llonsarue Y TIPOM3BOIHOM 10 MX rpaduKam.
muddepeHIrana u ero MpuioKeHus». PellieHne BapuaTUBHBIX 3a/1a4. ITprumeHennre NpOU3BOIHOM UL
pelIeHus 3a/1a4 Ha HaXO0XACHHE
HanOOJbIIEro, HANMEHBIIETO 3HAYCHUS
U Ha HaXxOXJEHHUE FKCTPEMyMa.
Haxoxaenue ommook B
IpeoOpa3oBaHUsAX U BHIYMCICHUSIX.
KonTtpouabsnas padora Ne 9 no reme «Hauaa MaTemMaTHUECKOTO aHAIIN3a».
Paznen 11 NuTerpaJs u ero npuMeHeHue
Copep:xxaHue y4e0HOro MaTepuaJia O3HaKOMJICHHUE C TTIOHATHEM MHTErpajia u
[TonsTHs MepBOOOpPa3HOM, €€ OCHOBHOE CBOMCTBO ,lIPaBUiIa HAXOXKICHHUS nepBooOpazHoii. M3yuenue npasuia
Tema 11.1 nepBooOpazHoil. O3HAKOMIIEHUE C TEOMETPHUUYECKUM CMBICIIOM BBIYHMCIICHHSI TIEPBOOOPA3HON M TEOPEMBI

IepBOOOPa3HOM.
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ITepBooGpa3nasn

I[IpakTHyeckas pabora

BolnosiHeHne ynpa)kHEHHI Ha HaX0XACHHE EPBOOOPA3HBIX.

CamocrosiTesibHasi padoTa

Brinmonaenne gomargero 3agagus mo teme 11.1.

Tema 11.2

HuTerpan

Cojep:xxaHue y4e0HOIro MaTepuaJia

ITonsarue 06 onpenenéHHoM unterpaie. [lpumenenne onpeaereHHOro
UHTEerpaa JAJisl HaXOXAeHUs IUIoLa i KpUBOJIMHEHHOH Tpanenun. @opmyna
Herorona—Jleli6nuna. [Ipumepsl npuMeHeHus! HHTErpajia B pU3UKE U
T'e€OMETPHH.

IIpakTHyeckas pabora

BrinonHenue ynpaXHEHUN Ha BBIYUCIICHUE ONPEIEIEHHOIO MHTErpaa.
[IpyuMeHeHHe nHTerpana K BbIYMCICHUIO (PU3MUECKUX BEIMYHMH U IUIOMAAEH.

CamocrosiTesibHas padoTa

Brimonaenne nomamgero 3agagus mo teme 11.2.

Coznanue npezeHTanuu no teme «OU3n4eckuii 1 TeOMETPUUYECKUI CMBICT
uHTerpana».Padora ¢ yueOHoit urepatypoit o temam «IlepBooOpazHas
00paTHBIX TPUTOHOMETPUUYECKUX QYHKIUIY; «[IpubamkeHHOe BRIYUCICHUE
OIIpeJIeJIEHHOI0 MHTerpanay. Penenne BapuaTUBHbIX 334a4.

KonTtpoJsbnasi pa6ora Ne 10 no teme «HTEerpas u ero npuMeHeHHe».

Pa3zgen 12

9J1eMeHTbI TEOpUH BCPOHTHOCTeﬁ M MaTeMaTH4ecKoi
CTAaTUCTUKU

Temal2.1

DJIeMeHThI TeOpHHu
BepPOSITHOCTEM

Copep:xxanue y4e0HOIr0 MaTepuaJa

CoOpbiTHe, BEpOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEM.
[Tonsatue o He3aBUCUMOCTHU COOBITHH. J{UCKpeTHas ciiyyaiiHas BelIUYHHA,
3aKOH €€ pacrpeneneHus. YucnoBsle XapakKTEPUCTUKN JUCKPETHOMN
ciyyaiiHo# BesninuuHBbL. [ToHsATHE 0 3aKOHE OOJIBLIMX YHUCed.

IIpakTHyeckas pabora

Hcropust pa3BuUTHS T€OpUH BEPOSITHOCTEH U €€ poJib B pa3iIMuHBIX chepax
YEeJI0BEUYECKOM )Xu3HeaesTenpHocT. Kinaccuueckoe onpeneenne
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEHN, TEOPEMA O CYMME BEPOSTHOCTEH.
Brrunciienue BepoaTHOCTEN. Penenne npukiagHbix 3a1ad.

N3y4eHne Ki1acCu4ecKoro OnpeesIeHus
BEPOSITHOCTH, CBOWCTB BEPOSATHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTtpenue npumMepoB BBIUNCIEHUS
BEpOATHOCTEU. Penienue 3amaq Ha
BBIUHCJIEHHE BEPOSITHOCTEN COOBITHIA.
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CamocrosiTesibHas padoTa

Brmonaenre gomanrgero 3amanus mo Teme 12.1

Pabora ¢ y4eOHOI U cripaBo4HOM nH(popManueit o Teme: «CTaTucTudeckoe
onpeneneHue BeposTHoCTH». Co3/laHne MPE3eHTAlNH 110 TEME:
«S1.bepHyiuny». BeINONMHEHNE UCCIIET0BATEIBCKOIO IIPOEKTA 10 TEME:
«CxeMbl TOBTOPHBIX HCTIbITAHNN bepHyumy. Penenne npukiaaHbeIx 3aqad.

Temal2.2

DIeMEeHThI
MaTeMaTHYeCKOM
CTATUCTUKH

Copep:xanue y4eOHOTr0 MaTepuasa

[IpencraBnenne AaHHBIX (TaOIHIIBI, JUATPaMMBI, Tpa(QUKH), TeHepaIbHAS
COBOKYITHOCTb, BBIOOpKa, cpeaHee apupmeTnyeckoe, meauana. [lonstue o
3aJjauax MaTeMaTH4YeCKOM CTaTUCTUKU.

IIpakTnyeckas padora

Wcropus pa3BUTHS CTaTUCTUKU U €€ POJIb B pa3Iu4HbIX chepax
YeJI0BEYECKON KU3HEAEATEIbHOCTHU. [IpencTaBieHne YuCI0BbIX TaHHBIX.
Pewenne npukiiagHeIxX 3aaad.

CamocrosiTesibHas padoTa

Brinonnenue gomaniHero 3aganus no teme 12.2. Pemienre npukiiagHbix
3a/1a4. BeinmosiHeHNne nccne0BaTebCKOro MpoekTa no teMe: «Cpeanue
3HAYCHMSI M X TPUMEHEHUE B CTATUCTUKE).

KonTtpoubnas padora Ne 11 mo teme «251eMEHThI TEOPUU BEPOSTHOCTEN U
MaTeMaTHYECKOW CTATUCTHKI.

O3HaKkOMIICHHE C MIPEACTaBICHHEM
YHCIIOBBIX JaHHBIX U UX
XapaKTEePUCTUKAMMU.

Peurenue npakTuyeckux 3ajaa4 Ha
00pabOTKy YUCIIOBBIX JaHHBIX,
BBIYKCIICHHE UX XapPaKTCPUCTHUK.

Pa3zpen 13

YpaBHeHus1 1 HEPaBEHCTBA

Temal3.1

YpaBHeHusi U CHCTEMBI
YPaBHEHHUIl ¢ IByMs
nepeMeHHbIMHU

Copaep:xanue y4e0HOIro MaTepuaJia

PanyoHanpHbIe, MppalMOHAIIBHBIE, IIOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE
YPaBHEHUS U CUCTEMBI. PABHOCHMIBHOCTD ypaBHEHU, HEPABEHCTB, CUCTEM.
OcHOBHbIE IPUEMBI UX peLIeHUs (pa310kKEHHE Ha MHOKUTENN, BBEJIEHUE
HOBBIX HEM3BECTHBIX, NMOICTAHOBKA, Tpaduueckuii Metox). [IpuknagHsie
3a1a4n

[IpuMeHeHne MaTeMaTUYECKUX METOJOB ISl PEILIECHUS COEPKATEIBHBIX
3aJja4d U3 pa3IMuHbIX 00JacTel HAyKU U IPAKTUKH.

WHutepnperanys pe3ysbTara, yueT peaIbHbIX OTPaHUYCHUI.

IIpakTnyeckas pabora

O3HakOMJIEHHE C IPOCTEHIINMU
CBEJICHUSIMH O KOPHSIX allre0pandecKux
ypaBHEHHM, TOHATHAMHU UCCIIETOBaHUS
YpPaBHEHUH U CUCTEM ypaBHEHMIA.
W3ydenue Teopun paBHOCHILHOCTH
YpaBHEHUH U €€ IPUMEHEHUSI.
[ToBTOpEHME 3anncH pELICHUS
CTaHJAPTHHIX YPAaBHEHUH, IPUEMOB
npeoOpazoBaHusl ypaBHEHUH AJist
CBEJICHUS K CTaHJapTHOMY YPaBHEHHUIO.
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Kopnu ypasaenuii. PaBHocunsHOCTh ypaBHeHUl. [IpeobpazoBanue
ypaBHeHU. OCHOBHBIE IPUEMBI PEIICHUSI ypaBHEHUH. Pellienre cucrem
ypaBHeHu#. VMcnonp3oBaHue cBOUCTB U rpaguKoB GYHKIIUH JIJIs1 peleHus
YPABHEHUM.

CamocTosiTesbHasi padoTa

Brinonnenue nomainero 3aganus no reme 13.1.Beinonnenue
UCCIIEJIOBATEIbCKOTO MpoeKTa 1o Teme: «lccnenoBanue ypaBHEHUN U
HEPaBEHCTB ¢ MapameTpom». PaboTa ¢ yaeOHOU auTepaTypou 1o TeMe:
«IToTepst kKopHEel B ypaBHEHUsIX». PellieHne ypaBHEeHH ¢ mapaMeTpaMu.
Pemienre HecTaHTAPTHBIX YPABHEHHUM M METO/IbI UX PEIICHHUS.

Temal3.2

HepaBencrBa u
CHCTEMBI HEPABEHCTB ¢
ABYMSI

nepeMeHHbIMU

Conep:xxaHue y4eOHOro MaTepuaJia

PauyoHanpHbIe, MppalMOHAJIBHBIE, TOKA3ATEIbHBIE U TPUTOHOMETPU-

yeckue HepaBeHCTBA. OCHOBHbIE IIpUeMBl MX peuieHus. Mcnons3zoBanue
CBOWCTB M TpadukoB (PYHKIMIA NpH pEIIeHUH YpPaBHEHUH M HEPABEHCTB.
Merton unTepBanoB. M300paxkeHne Ha KOOPAUHATHOMN MIOCKOCTH MHOKECTBA
peUIeHU ypaBHEHUN M HEPABEHCTB C JBYMs IIEPEMEHHBIMH U HX CHCTEM.
[Ipuknanueie 3agaun. [IpuMeHeHHEe MaTeMaTUYECKUX METOJOB I PELICHUS
COJepKATeNbHBIX 3aJad W3 pa3IMyHbIX O0O0NacTel Hayku M IPaKTUKH.
HHutepnperanus pe3yJsbTara, yueT PeajIbHbIX OTPaHUYCHUN.

IIpakTnueckas pabora

Pemienue HepaBeHCTB ¢ OJTHOM NMEPEMEHHOM. PellieHne HepaBeHCTB METOIOM
MHTEpBaNOB. Pelienne panoHanbHbIX, HPPALMOHAIbHBIX, TOKA3aTEIbHBIX,
Jorapu(MHYECKUX W TPUTOHOMETPUUISCKUX HEPABEHCTR.

CamocrosiTesibHas padora

Brinonnenue nomarisero 3aganus 1mo teme 13.2. Jloka3aTenbCTBO
HepaBeHCTB. PenieHnie ypaBHEHU U HEPABEHCTB C JIByMs IEPEMEHHBIMU.
HepagenctBa ¢ mapamerpamu. VMccnenoBanne ypaBHEHUH 1 HEPABEHCTB €
rapaMeTpamMu. BeIojHeHHE UCCIe0BaTEILCKOTO MPOEKTa MO TEME:

O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU
pelIeHNs] HEPABEHCTB U UCIIOJIb30BaHUE
CBOMCTB U IpapuKoB (PyHKIHI TIpH
pELICHNN HEPABEHCTB. Perienue
HEPABEHCTB U CUCTEM HEPABEHCTB C
IPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.
[IpumeHeHne MaTeMaTHYECKUX METOJOB
JUIS PEILIEHUS COIEPKATENbHBIX 3a1a4 U3
pa3nu4HBIX 001aCTe HAyKH U
NPaKTHKU. MHTepnpeTupoBanue
PEe3yabTaTOB C YYETOM PEaIbHbIX
orpanuueHuil. Haxoxaenue ommoox B
peoOpa3oBaHUSAX U BHIYUCICHUSIX.

24



«I"paduueckoe pelieHre ypaBHEeHU U HEPABEHCTBY.

KonTtpoabHasi padora Ne 12 1o teme «YpaBHEHUS U HEPABEHCTBAY.

3auer

IK3aMeH

Hrtoro
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLIAHBI

3.1. TpeﬁoBaHuﬂ K MUHUMAJBbHOMY MAaTCPHAJIBHO-TEXHUYECCKOMY o0ecnevYeHuIo
Peanuzanms yLIC6HOI7I JAUCHUITIIINHBI Tpe6yeT HaJIM4usAa yqe6H0ro KaOMHETa MaTEeMaTUKHU.

Kabunem mamemamuxu

Meb6ens aymuTopHas

Hab6ops1 n3meputenbHbIX TpUOOPOB (JIMHEHKHU, YTOTBHUKH, [IUPKYIIb, TPAHCIIOPTHUD)
Habops! yueOHO-HATIsIHBIX TOCOOUIA

ObecneynBaroe TeMaTHYECKUE HILTFOCTPALIUU

KoMITIeKT My IbTHMEIUHHOTO 000PYIOBaHHS, BKITFOYAIOIINN MYJIbTUMEIHAIIPOCKTOP, HOYTOYK
Kaspersky Anti-Virus

MS Office

TZip

DJVuReader

Adobe Reader

Google Chrome

bubnuomexa, uumanvuulil 3a1 ¢ 861x000M 8 cemb nmepuem

Tomewenue ons camocmosmenvHol pabomsi

Mebenb

KomMmmbroTepHast TeXHHKA C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «IHTepHeT» U olecneueHus
JOCTyTa B 3JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEpCUTETA

Kaspersky Anti-Virus;

MS Office

3.2. UndopmanmnonHoe odecneyeHue oOyueHus. IlepeueHb peKOMeHAyeMBbIX Y4yeOHBIX
u3nannii, UHTEepHET-pecypcoB, 10NOJHUTEILHOM JIUTEPATYPbI.

OcHoBHas IuTEpaTypa:

1.  AnreOpa u Havana aHanu3a : yueOHuk ams 10 -11 kmaccoB 001meodpa3oBat. yupexaeHui /
[A. H. Konmoropos u 1p.] ; moxa pea. A. H. Konmmoropoga. - 15-e uzn. - M. : [Ipocsemienue, 2006.
- 384 c. : un. - ISBN 5-09-014646-2 [I'pup MOuH PD]

2. Kamunun, A.JO. I'eometpus. 10—11 kmaccsl : yaedHnoe nocobue : [12+] / A.YO. Kanunun,
J.A. Tepémun. — Mocksa : MIITHMO, 2011. — 640 c. — Pexum gocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=63248 .— bubnuorp. B ku. — ISBN 978-5-94057-
581-8. — TekcT : ANEeKTPOHHBI.

3.  boromomnos, H. B. Anrebpa u Havana aHanu3sa : yaeOHOE TOcOOMe ISl CPETHETO
npodeccronansHoro oopazosanus / H. B. boromonos. — Mocksa : M3garensctBo FOpaiiT,
2020. — 240 c. — (IIpodeccuonanbuoe oopazopanue). — ISBN 978-5-534-09525-8. — Tekcr :
anektpoHHbIH / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449037.

4.  boromonos, H. B. I'eomeTpus : yaebHOE mocobue yisi cpeiHero npogecCuoHaIbHOTO
obpazoBanus / H. B. bBoromonoB. — Mocksa : UznatensctBo FOpaiit, 2020. — 108 ¢. —
(ITpodeccuonanbHoe odpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 371€KTPOHHBIH //
OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/449038.

JlonoJiHUTeIbHAS JINTepaTypa:
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5. Anrebpa u Hayana aHanu3a : yaeOHuk g 10-11 k1. ob6meoOpa3oBart. yupexxaenunit / [111. A.
AnumoB u 1p. ; oA Hayd. pyk. A. H. Tuxonosa]. - 12-e uza. - M. : Ilpocemenune, 2004. - 383,
[1]c. :mn. - ISBN 5-09-013631-9 [I'pud MOuH PD]

6. JloGeukuii, B. A. DnemeHTapHas MaTeMaTHKa C TOYKM 3peHHUs BbICIIeH. OCHOBHBIE
MOHATHUSA :  yueOHOe  mocobue uisi  cpeaHero  npodeccuoHalbHOTO  oOpa3zoBaHwms /
B. A. JlroOenkuii. — 3-e  u3a.— MockBa: HM3garensctBo FOpaiit, 2020. — 537 c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-12055-4. — Tekct : 35eKTpOHHBIN //
OBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/455968.

7. Tyce, B.A. Teomerpusi: yueOHOEe moOcoOME Ui CpEAHEr0 MPOPECCHOHATBLHOTO
oOpazoBanusi /| B. A. T'yceB, U. b. Koxyxos, A. A.IlpokopbeB. — 2-e u3n., ucnp. U JOM. —
Mocksa : M3parensctBo FOpaiir, 2020. — 280 c. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-08897-7. — Tekcr : osnektponnbii // DBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449003.

8. TI'punmmon, W.D. DnemeHtapHble (GYHKUMU U HX Tpapuku : ydeOHoe mocobue / N.D.
I'punmmon, A.C. I'punmmnon ; ToMckuii ['ocyaapcTBeHHBIH YHUBEPCUTET CUCTEM YIIPABIICHUS U
paguosnekrporuku (TYCYP). — Tomck : TYCVYP, 2017. — 91 c. : un. — Pexum noctyna: mo
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=481019 — bubmnuorp.: c. 88-90.
— TexcT : 21eKTpOHHBIN.

9.  boromonos, H. B. Marematuka. 3anaun ¢ pemeHusiMu B 2 4. Yacte | : yueGHOe mocobue
Ut cpenHero mpodeccruonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3., ucnp. u 1om. —
Mocksa : M3marensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonanpHoe o0Opa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekcr : oanektponnbii // DBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449007.

10. boromonos, H. B. Matematuka. 3ajaun ¢ pemeHusMu B 2 4. Yactp 2 : yueGHOe mocobue
Ut cpenHero mpodeccruonanbsHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u 10om. —
Mocksa : MzparensctBo FOpaiit, 2020. — 320 c. — (IIpodeccronanpHoe o0pa3oBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : oanekrponnbii // DOBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449036.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU

JUCUMIIIMHBI

KoHTposib U oumeHKa pe3ynbTaToOB OCBOEHUS y4eOHON JMCIMIUIMHBI OCYIIECTBIISETCS B

nponecce IpPOBCACHHUA  IMPAKTHUYCCKUX 3aH$ITI/II71,

TCCTUPOBAHM,

a TakKXXEC  BBIIIOJTHCHUA

O6y‘-IaIOI]_[I/IMI/IC$I HHIAWBHUIYAJIbHBIX SallaHI/Iﬁ, ITPOCKTOB, PICCJIelIOBaHI/Iﬁ.

PesyabTaTsl 0cBOCHUS
y4eOHOM TUCHMILIMHBI

DopMBbI U METObI
KOHTPOJISI M OllEeHKHU
pe3yJbTATOB 00yUeHUs

B pesynbrare uzydeHus yaeOHON AUCIUIUIMHBI «MaTemaTHKa:
anrebpa ¥ Havaia MaTeMaTHYECKOTO aHAIIN3a; TEOMETPHD)
oOyJaroluecs J0JKHBI JOCTUYb CIEAYIOIIUX PE3yJIbTaTOB:

* JIUYHOCMIHDbLE:
-c)OPMUPOBAHHOCTH MPEICTABICHHUIA O MATEMAaTHUKE KaK
YHHUBEPCATHHOM SI3BIKE HAYKH, CPEICTBE MOICITUPOBAHUS SBICHHIA
U TIPOIIECCOB, UIEIX U METOAAaX MaTeMAaTHKH,
-TIOHUMaHUe 3HAYUMOCTH MAaTeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca, copMHUpPOBAaHHOCTH OTHOILIEHHUSI K MaTEMAaTHKE KaK K
9acTH 00IIEYeT0BEYECKOI KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHS MATEMATHKH, SBOTIOIMEH MaTeMaTHUYECKUX UICH;
-pa3BUTHE JOTUYECKOTO MBIIIJIEHHS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHUYECKOI KYJIbTYpbl, KPUTHYHOCTH
MBIIJICHHUS] HA YPOBHE, HEOOXOIUMOM JIJIsl Oy ayIei
npohecCuOHaTBHON NesTeNbHOCTH, JI MIPOJOJIKEHHS 00pa30BaHus
1 caMooOpa30BaHuUs;
-OBJIICHHE MAaTEMaTHYECKUMHU 3HAaHUSMU U YMEHUSIMH,
HEO0OXOUMBIMU B MTOBCETHEBHOM JKU3HHU, IS OCBOCHHUS CMEKHBIX
€CTECTBCHHO-HAYYHBIX JIUCITUTUINH U JIUCITATUTHH
poheCCUOHATBHOTO IUKIIA, JUIS MOTy4YeHHs 00pa3oBaHus B
00J1acTAX, He TPEOYIOMMX yTiyOJIeHHOH MaTeMaTHIECKOM
MIOJITOTOBKU;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
camM000pa3oBaHuIo0, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIBHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCHEeLHOM MpodeccnoHanbHOM 1 001IECTBEHHON AESITETbHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIIHHON TBOPUECKOW U
OTBETCTBEHHOU JCATECIIBHOCTH;
-TOTOBHOCTbH K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO
CBEpCTHUKAMHU B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOH,
y4e0HO-UCCIIeI0BATENbCKOM, MPOSKTHON U IPYTUX BUIAX
JeSATEIbHOCTH;

* Mmemanpeomemubvie:
-YMEHHUE CAMOCTOATEIbHO OIPEACIIATh UENH ACATEIbHOCTH U
COCTaBJIATH IUIAHBI JEATEIIBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIIOJIb30BATh
BCE BO3MOJKHBIE PECYPCBI U1 JOCTUKEHUS [TOCTABICHHBIX LEICH U
peann3anuy MIaHoB JAesITeIbHOCTH; BHIOMPATh YCIIEIIHbIE
CTPATEruu B pa3IMYHbIX CUTYyaLUIX;
-yMEHHE IPOJAYKTHBHO OOIIATHCS U B3aUMOJICHICTBOBATH B IIpoIecce
COBMECTHOM JEATEIBHOCTH, YUUTHIBATh MTO3ULIMUA IPYTUX
YYaCTHUKOB JEATEJIbHOCTH, 3P ()EKTUBHO pa3peliaTh KOH(INKTHI;

1. UnTepnperanus
pe3yJIbTaTOB HAOIIOACHHMIA
3a JIeATEIbHOCTHIO
o0yyaromuxcs B mporiecce
OCBOCHUS
o0pa3oBaTenbHOM
MIPOTPaMMBEI.

2. CraproBasi AMarHOCTUKA
IIOJITOTOBKHU
o0ydJaronmxcst mo
LIKOJIBHOMY KYypCy
MaTeMaTUKU; BEIIBICHHE
MOTHBAIINU K I/I3yLICHI/II0
HOBOTO MaTepHaa.

3. Texyuiuii KOHTPOJIb B
dopme:

- CaMOCTOSITEIIBLHBIX PadOT
10 TEMaM Pa3JeIoB
JTUCLUILITUHBL;

- KOHTPOJIBHBIX padoT MO
TeMaM pPa3/IesioB
JVCIUTLTUHBL;

- TECTUPOBAHUS;
- ToMatHeit paboTsl;

- 0Tu€Ta MO MPOACIAHHON
BHEAYIUTOPHOMN
CaMOCTOSTEIIbHON paboTe
COTJIACHO MHCTPYKLUHU
(mpencraBieHue mocoous,
npe3eHTanuu /OyKiera,
nH(pOpMAITMOHHOE
COOOIIICHHE).

- GpPOHTATLHOTO OMPOCa;
- YCTHOTO 3a4eTa;

- MIUCbMEHHOT0 3a4€eTa;
- MAaTEeMaTU4ECKOTO
JUKTaHTA;

- 3aIUTHI pedepaTa;

- CAMOCTOSITEIbHOMN
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-BJIaJICHUC HaBBIKAMH [TO3HABATEIIBHOM, Y4eOHO-
UCCIIEJIOBATENIBCKOM U MPOEKTHOM eATeIbHOCTH, HABBIKAMHU
paszpeleHust npodiieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSTENIbHOMY TTOMCKY METOJI0B PEILICHUs MPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJ/IOB MTO3HAHMUS,

-TOTOBHOCTH M CIIOCOOHOCTh K CAaMOCTOATEIHLHON HH(OPMAIITMOHHO-
M03HABATEJIbHON JesATeIbHOCTH, BKIIOYasi yMEHUE
OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOUHUKAX MH(POPMAIIH,
KPUTHUYECKH OIICHUBATH M WHTEPIIPETHPOBATh HH(DOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3INYHBIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO U
TOYHO W3JIaraTh CBOIO TOYKY 3PEHHS, HCTIOJIb30BaTh a/ICKBATHBIE
SI3bIKOBBIE CPEJICTBA;

-BJIaJICHHE HABBIKAMU MTO3HABATEIILHON PeIeKCUU KaK OCO3HAHUS
COBEpIIaeMbIX EHCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX
pe3yJabTaTOB M OCHOBAHMM, TPAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX IMO3HABATEIBHBIX 33124 U CPEACTB ISl UX JOCTHIKECHUS;

-IIEJICYCTPEMIICHHOCTD B TIOUCKAaX U MPUHSATHN PEIICHHM,
CO00pa3UTEIHHOCTh U HHTYUIIHS, PA3BUTOCTH MPOCTPAHCTBEHHBIX
IpEeJCTaBICHUN; CIOCOOHOCTh BOCTIPUHUMATH KPACOTY U TapPMOHUIO
MUpa;

* npeomemnvie:
-c)OPMUPOBAHHOCTH MPEJICTABICHUIA O MATEMAaTHKE KaK YaCTH
MUPOBOH KYJIBTYPbl U MECTE€ MATEMAaTUKH B COBPEMEHHOM
[UBWJIM3AITH, CTIOCO0aX OMUCAHUS SBJICHUHA peaabHOTO MUPa HA
MaTEeMaTUYECKOM SI3BIKE;
-c(hOpMHUPOBAHHOCTH MIPEACTABICHUN O MAaTEMAaTUYECKHUX TTOHATHUSIX
KaK BOKHEUIINX MAaTEMaTHYECKUX MOJIETISX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMaHNE
BO3MOYXHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MaTEMaTUUECKUX
TEOPUH;
-BJIa/ICHHE METOJaMHU JOKA3aTeJIbCTB U aJITOPUTMOB PEILICHHUS,
yMEHHUE UX MPUMEHSITH, POBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS B
X0/l pelICHUs 3a/1aY;
-BJIa/ICHHE CTaHJIaPTHBIMU MPUEMAaMH PELIECHUs] PAllUOHAIBHBIX U
HUPPALMOHATIbHBIX, T0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
KCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE
JUTSl IOUCKA MYTH PELICHUS U WILTIOCTPALMN PEIICHHS] YPAaBHEHHUM U
HEPaBEHCTB;
-c()OpPMUPOBAHHOCTD MPE/ICTABICHHUI 00 OCHOBHBIX MOHITHSIX
MAaTeMaTUYECKOr0 aHaJlu3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM
XapaKTEePHU30BaTh MOBeeHNE (DYHKIIHMMI, UCTIOTh30BaHNE
MOJTYYEHHBIX 3HAHUH /JI OMUCAHUS U aHAJIN3a PeabHBIX
3aBHCHMOCTEH;
-BJIa/ICHHE€ OCHOBHBIMU MOHATHUSIMU O TUIOCKHUX U
MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpaxX, UX OCHOBHBIX
CBOIcTBax; C(HOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATh
reOMEeTpUYECKHE (PUTYPHI Ha YEPTEKAX, MOJICTISIX M B PEaIbHOM
MUpE; MPUMEHEHHE U3YUCHHBIX CBOWCTB T€OMETPUIECKUX (pUryp u
(dhopMyI1 U1 pelieHusl TeOMETPUYECKUX 3a/1ad U 3a/1a4 C
MPAKTUYECKUM COJICP>KAHHUEM;
-C)OPMUPOBAHHOCTD MPEJICTABICHHUHA O TPOIECCAX U SIBICHUSX,

paboThI C KHUTOU U
IPYTUMH MaTeprallaMH.

4. torosas arrecTanus B

(dhopMe TUCHMEHHOTO
JK3aMeHa.
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MMEIOIIMX BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIBHOM MHUPE, OCHOBHBIX ITOHATHIX
3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEN; YMEHUM HAXOAUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B MpOCTEHIINX
MPAKTUYECKUX CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

-BJIa/ICHUE HABBIKAMU UCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIPU PELIECHUU 33/1a4.

5. OBECIIEYEHUE OBPA30BAHUSA 1JIA JIUL C OB3 U UTHBAJIN1OB

Conepxanue mpogecCHOHAIBLHOIO 00pa30BaHUS M YCIOBUS OpraHU3alMd OOydeHUs B
OI'bOY BO «MAI'Y» cryneHToB (ciymiaresneil) ¢ orpaHMYE€HHbIMU BO3MOKHOCTSMH 3/10POBBS
OTIpEJICNIAIOTCS aJJaTUPOBAaHHON 00pa3oBaTeNbHON MporpaMMmoil (Mpu HEOOXOIUMOCTH), a JUIs
MHBAJINIOB TaKXK€ B COOTBETCTBUHU C MHAUBUIyaJIbHOM MPOrpaMMOi peadMInTaluy UHBAJINA.

OOyuenue o oO6pa3zoBaTeNbHOM MporpaMme cpeHero npodeccuoHaIbHOro 00pa3oBaHUs
CTYIAEHTOB (ClyliaTesiell) € OrpaHUYEHHBIMHU BO3MOXHOCTSMHU 370pPOBbSl  OCYLIECTBIISETCS
OI'bOY BO «MAI'Y» ¢ yueToM 0cOOEHHOCTEN NMCUXOPU3NIECKOT0 Pa3BUTUS, WHANBUIYATbHBIX
BO3MOKHOCTEHN U COCTOSIHUA 340POBbs TAKUX JIULL.

B ®I'bOY BO «MAI'Y» co3naHbl crieliMaJIbHBIE YCIIOBHUS I TIOJYYEeHHs] 00pa30oBaHUs
CTyJEHTaMH (CIIyIIaTeIsIMU) C OTPAaHHYEHHBIMU BO3MOXHOCTSIMU 37I0POBBSI.

[Tox cHenUaNbHBIMH YCIOBHSMH JUIS TIOJNYYEHHUS CpPEIHETO TpodeCCHOHATHHOTO
oOpazoBaHMsl CTYyACHTOB (CiymiaTelieil) C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH  370POBBS
MTOHMMAFOTCSI YCJIOBHUS OOYYCHHWsS, BOCIHMTAHUS W PA3BUTHS TAKUX JIMII, BKIIOYAIONIUNE B ceOs
HCIOJIb30BaHUE CTIEHUATbHBIX 00pa30BaTENIbHBIX MPOrPpaMM U METOJO0B 0Oy4eHHUs U BOCIIUTAHMUS,
CHCIMAIIGHBIX yYCOHWKOB, YYCOHBIX IMOCOOMH WM JTUIAKTHUYSCKHX MaTepUANIOB, CICIHABHBIX
TEXHUYECKUX CpPEACTB OOydYeHHs KOJUIGKTUBHOTO Y  HWHIUBUAYAIbHOTO  IOJIb30BAHMUA,
MPEAOCTaBIICHUE YCIYT aCCHCTEHTa (ITOMOIIHMKA), OKa3bIBAIOUIETO CTYyJICHTaM (CIIyIIATENsIM)
HEOOXOMUMYI0 TEXHHYECKYH0 TMOMOIb, TMPOBEACHUE TPYNIOBBIX W  HHAUBHIYAIbHBIX
KOPPEKIMOHHBIX 3aHATHH, oOecnieyenue noctymna B 3ganus ®I'BOY BO «MAI'Y» u napyrue
yCIoBUs, 0€3 KOTOPBIX HEBO3MOXKHO HIIM 3aTPYAHEHO OCBOEHHE 00pa30BaTENBHBIX MPOrpaMm
JUIAM C OTPAaHUYEHHBIMU BO3MOYXHOCTSIMU 37I0POBbSI.

B memsax gocTymHOCTM mosydeHMs O0pa3oBaHMsA  CTyJIeHTaM  (CiywaTensMm) ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi DI'BOY BO «MAI'Y» obGecnieunBaercs:

— A CIylaTeled ¢ OrpaHMYEHHBIMM BO3MOXHOCTSMHU 3JI0POBBS IO CIYXYy YCIyTH
CypZIONepeBOJUMKa M OOeCeueHne HaUIekKalUMH 3BYKOBBIMU CPEJICTBAMU BOCIIPOU3BEICHUS
uHpOpMaLuy;

— A CTYyAEHTOB (CiaylaTeneil), UMEIOUIMX HapyLIEHUS OMNOPHO-IBUrAaTEIbHOTO
amnmapara, MaTepUaIbHO-TEXHUYECKUE yCJIOBUS o0ecrneynBaroT BO3MOYKHOCTh
OecrpensITCTBEHHOIO JOCTyna B Yy4eOHblE IIOMEIEHUS, CTOJOBbIE, TyaJleTHble U JApyTue
nomenienuss ®I'bOY BO «MAI'Y», a Takke uX NpeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX
(Hanmu4Me MaHayCcoB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB U JIPYTUX MPUCIIOCOOICHUN).
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OO0pa3oBaHue CTYACHTOB (CiyliaTesneil) ¢ OrpaHUUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBS
MOXXET OBITh OpPraHHW30BAHO KAK COBMECTHO C JIPYTMMH CTyJEHTaMH (CIylIaTeslsMH), Tak U B
OTACJIBHBIX I'pyIIax. YucieHHOCTD Jia1y ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMU 310POBbLS B y‘-ICGHOﬁ
rpyIIe yCTaHaBIUBAeTCA 10 15 dyemoBek.

C yderoM 0cOObIX TOTpeOHOCTEH CTyAEHTOB (ciymiarenei) ¢ OrpaHUYEHHBIMHU
BOo3MOKHOCTSIMH 3710poBbsi PI'BOY BO «MAI'Y» obecrieunBaeTcs MpenocTaBieHue y4eOHBIX,
JIEKIMOHHBIX MaTEPUAJIOB B 2JIEKTPOHHOM BHJIE.

C yudeToM 0cOoObIX NMOTPeOHOCTEH CTYAECHTOB (CiylIareseif) ¢ OrpaHMYEHHBIMH BO3MOXXHOCTAMU
3JI0POBbSI IIPEYCMOTPEHA BO3MOXKHOCTh 00Yy4€EHUS 110 MHIUBHIyaJIbHOMY IUIaHY.
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