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1. TACHOPT PABOYENH NPOITPAMMBI YUEBHOTI'O ITPEIMETA
OVII.04 MATEMATHUKA

1.1. IosicHUTEJBLHAA 3AINHCKA

Pabouas mporpamma o6meoOpazoBaTenbHOr0 ydeOHOro mpeamera «MaremaTukay (nanee —
«Matemartukay) MpenHa3HavYeHa Uil U3yYCHHUsS MAaTEMATHKH B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraam3anusax CIIO, peanm3yromux o0pa3oBaTeNbHYIO IMpOrpaMMy CpeaHero odmero oOpa3oBaHUS B
npejesiax OCBOEHUSI OCHOBHOM mpodeccroHanbHoi obpaszoBarenbHoi mporpammbel CITO (OITOIT CITO)
Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHus MpU MOATOTOBKE KBATU(DUIIUPOBAHHBIX PA0OYHX, CIYKAIUX.

PaGouas mporpamma opreHTHPOBaHA Ha JIOCTHKCHHE CIICAYIOIINX IIETICH:

— obecrieueHre CHOPMHPOBAHHOCTU MPEICTABICHUH O COIMAIBHBIX, KYIBTYPHBIX W HCTOPHYECKUX

(akTopax CTaHOBJICHUS MATEMATUKH;

— obecrnieueHre c(HOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUECKOTO U MATEMATHYSCKOTO MBIIILICHHS,
— obecnieueHmne cHOPMUPOBAHHOCTH YMEHUH MPUMEHSATH MOTYYEHHBIC 3HAHUS IIPH PEILICHUN PA3TUIHBIX
3ajay;

— obecrieueHne cHOPMHUPOBAHHOCTH TPEJACTABICHUNM O MaTEMAaTHKE KaK YacTH OOIICYEIIOBEYECKOM
KyJbTYPbI, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMUCHIBATh U M3ydaTh PeaibHBIC MPOILECCHI U
SIBJICHUSL.

B mporpamMmy BKIIIOYEHO COJIEp)KaHWE, HAMpaBICHHOE Ha (OPMHUPOBAHWE Yy CTYJICHTOB
KOMIETeHINH, HeoOxoaumbIx aisi kadectBeHHOro ocBoenus OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIEro
o0pa3oBaHUsl C TOJy4YeHHEM CpeJHero oOmero o0pa3oBaHMS; MPOrpaMMbl  TOATOTOBKH
kBanuuurpoBaHHbIX pabounx, cayxamux (ITIIKPC).

WN3ydenne  maremMatMkd 1O  JAaHHOM  TporpaMMe  HalpaBJICHO Ha  JIOCTH)KECHUE
00111€00pa30BaTENbHBIX, BOCIUTATEIBHBIX M MPAKTUYCCKHUX 3a/1a4.

1.2. O0mas xapakTepucTUKA y4eOHOM M CUMILINHBI

MaremaTuka sBiseTcst (QyHAaMEHTAIbHBIM 00I1€00pa30BaTENbHBIM YY€OHBIM MPEAMETOM CO
CJIOKUBIIMMCSI yCTOWYHBBIM COIEPIKaHUEM U OOIIMMHU TPEOOBAHHUSIMHU K TIOATOTOBKE O0YYArOIIIUXCSI.

B mnpodeccronanbHbBIX 00pa3oBaTeNbHBIX OpraHU3alMAX, peaU3yIoIUX 00pa3oBaTeIbHYIO
nporpamMmy cpeanero oouero oopasoanusi B npeaenax ocBoeHus OIIOII CIIO na 6a3e 0CHOBHOTO
o0miero oOpa3zoBaHMs, U3y4EHHE MaTEMAaTUKU MMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT HPOQHIIL
MpoeCCHOHAIBHOTO 00pa30BaHUsI.

ITpu ocBoenun npodeccuit CIIO conmambHO-?KOHOMHYECKOTO MpOopuiIst NpodecCHoHaTbHOTO
oOpa3oBaHMsl MaTeMaThKa H3y4yaeTcss Oosiee yriayOJeHHO, Kak NpoQuIbHBIA y4eOHBIH MperMerT,
YUUTBIBAIONIAsA CENU(PUKY OCBauBaeMbIX podeccuil.

OO0mue 1eny u3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATH3YIOTCS B UETHIPEX HAIIPABICHHSIX:

1) oOuee npencraBieHne 00 HACSIX U METOAX MATEMATHKH;

2) WMHTEIUICKTYalbHOE PA3BUTHE;

3) oBnaneHHe HEOOXOAUMBIMH KOHKPETHBIMHU 3HAHUSIMU M YMEHHSIMU;
4) BOCIUTATEIHLHOE BO3JICHCTBHE.

Jnis  coumanbHO-3KOHOMHYECKOro Mpoduist npodeccHoHalIbHOro 00pa3oBaHUs BBIOOp IieJei
CMeIaeTcss B MParMaTHYecKOM HalpaBJICHUH, MPEeIyCMaTPUBAIONIEM YCHUJICHHE W pacIIupeHne
OPUKIQJHOTO  XapakTepa  M3y4eHHMs  MaTeMaTWKH, I[PEUMYLIECTBEHHOW  OpHEHTallMh  Ha
AITOPUTMHUYECKUN CTUJIb IO3HABATEIBLHOM IESTEIILHOCTH.

N3yueHnne wmareMaTWku Kak MNpoduiabHOro o00I1e00pa3oBaTebHOTO y4eOHOro IpeaMeTa,
yuuThIBaromien crnenupuky ocBauBaembix cryaeHtamu npogeccuit CI10, obecnieunBaercs:

* BBIOOPOM PA3UYHBIX ITOAXO0/I0B K BBEJICHHIO OCHOBHBIX MTOHATHUH;
* (opmupoBaHuMEM CHCTEMBI YYE€OHBIX 3aJaHui, obOecreunBarOMMX A(H(YEKTHBHOE OCYIIECTBICHUE
BBIOPAHHBIX 11€JIEBBIX YCTAHOBOK;



+ o0oraimieHrueM CIeKTpa CTHJEH y4yeOHOM JAeATENbHOCTH 3a CYeT COIVIACOBAHMSA C BEAYIIUMHU
NeSITeTbHOCTHBIME XapaKTePUCTHKAMH BEIOpaHHOW TIpodeccuu.

[TpoduiibHas cOCTaBIAIONIAs OTPAXKACTCSA B TPEOOBAHUAX K MOJATOTOBKE 00YJAIOIIUXCS B YACTH:
* o0miell CHCTEMBI 3HAHWI: COJEP)KATECIbHBIC TPUMEPhl HCIOJIb30BAHUS MATEMaTHUECKUX HUACH U
METO/I0B B MPO(EeCCHOHATBHOM NeSATETbHOCTH;

* YMEHWIi: pa3in4yre B ypOBHE TPEOOBAHH K CII0KHOCTH IPUMEHIEMBIX aJlTOPUTMOB;
* IPAaKTUYECKOTO HCIIOJIb30BAaHMS MPHOOPETEHHBIX 3HAHUNA M YMEHUN: WHIUBUAYAJIHLHOTO Y4eOHOTO
OIIBITA B TIOCTPOCHUN MaTeMaTHYECKHX MOJIEIICH, BBITIOJTHEHUH UCCIIE0BATEICKUAX MTPOEKTOB.

Takum 00pa3zom, peanu3alys coAepKaHus y4eOHOro mpenMeTa OPUEHTHPYET Ha MPUOPHUTETHYIO
POJIb TPOIIECCYaTbHBIX XapaKTEPUCTUK YICOHOH padOThI, 3aBUCAIINX OT IPOQHIIs MPOHECCHOHATLHOTO
00pa30BaHusl, MOJTYYCHUS OIMbBITA MCIIOJIB30BAaHMS MATEMATHKH B COJIEPKATEIbHBIX M MPOPECCHOHATBHO
3HAYMMBIX  CUTyallMsIX [0  CpPaBHEHHIO C  (OPMaJbHO-YPOBHEBHIMU  PE3yJIbTaTUBHBIMU
XapaKTePUCTUKAMHU O0yUCHUSI.

Coneprxanue yaeOHOTo TpeaMera pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMHU COZICPIKATEIIbHBIMU
JMHUASMU O0Y4YEHHUSI MAaTEMaTHKE:
* ayreOpandeckas JIMHUS, BKJIIOYAIOIIAs CHCTEMATH3AlMI0 CBEJICHUN O YUCIaX; W3- YYCHUE HOBBIX U
o0oOmieHne paHee W3yYCHHBIX omepanuid  (BO3BEIEHHWE B  CTENEHb, M3BJICUCHHE KOPHA,
Jorapu(pMUpPOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC ¥ OOPaTHBIC K HUM); U3YUYCHHE HOBBIX BUJIOB
YHUCIIOBBIX BBIPAXCHUH W (POPMYJ; COBEPIICHCTBOBAHWE NMPAKTUYCCKUX HABBIKOB M BBIYMCIUTEIBHON
KYJbTYpBl, PACIIMPEHUE M COBEPIICHCTBOBAHUE alreOpanveckoro ammapara, cHOpMUPOBAHHOTO B
OCHOBHOMH IIIKOJIE, M €r0 MPUMEHEHHUE K PEIICHHIO MaTeMaTHIECKUX U IPUKIIAIHBIX 33/1a4;
* TCOPETUKO-(DYHKIIMOHAIbHAS JIMHUS, BKIIOYANONIAs CHCTEMATH3AIMI0O W PACHIMPCHHE CBEICHHUU O
(GYHKIHUAX, COBEPIICHCTBOBaHUE IPahUIECKUX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMHU HAESIMHU U METOJIaMH
MaTeMaTHYECKOro aHain3a B 00beMe, TIO3BOJISIFOIIEM HCCIICIOBATh dJIEMEHTAPHbBIC (DYHKIMH U PEIIaTh
NPOCTEHIINE TeOMETpHUYECKHEe, (PU3NIECKHE U IPyTHe TPUKIIaIHbIC 3a1auH;
* JIMHUSl YpaBHEHHH W HEPAaBEHCTB, OCHOBAHHAs Ha TOCTPOCHUU U MCCICOBAHUU MAaTEMAaTUYCCKHX
MOJIeNiel, TepeceKaroImascs ¢ anreOpandeckoil W TEeOpETHKO-(QYHKIHMOHAIBHONW JMHHUAMHU U
BKIIIOUAION[Asl Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKHU airedpandeckux MpeoOpazoBaHuil Uist
pelieHusi ypaBHEHHH, HEPAaBEHCTB M CUCTEM; (OPMHPOBAHUE CHOCOOHOCTH CTPOHWTH M HCCIENOBATH
pocTeiile MaTeMaTUYeCKue MOJENHM MPH PelIeHUH MPHUKIAJHBIX 3a7ad, 3a7ad U3 CMEXHBIX H
CTIEIUATBHBIX JUCIHILINH;
* TeOMeTpHUYEeCcKasl JTUHUS, BKIIOYAIOIIAsl HATJISIAHBIE TPEJCTaBICHUs O TPOCTPAHCTBEHHBIX (QUTypax H
U3ydeHHE WX CBOWCTB, ()OPMHPOBAHHWE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAKEHUS, pPa3BHTHE
CHOCO0OB TEOMETPUUYECKUX M3MEpPEHHMH, KOOPAMHATHOIO U BEKTOPHOTO METOJMOB I pEIIeHUs
MaTeMaTHYECKUX U TPUKIATHBIX 3a]1a4;
* CTOXACTHYECKasl JIMHUS, OCHOBAaHHAs HAa Pa3BUTHUM KOMOWHATOPHBIX YMEHUMU, MPEACTaBICHHH O
BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MHpA.

Opranuzainus 00pa30BaTENbLHOTO TIpoIecca MPEAroaraeT BBIMOTHEHUE WHIUBUIYATbHBIX
NPOEKTOB, TPEOYIONIMX OT HHUX TMPOSBICHHUS PA3IMYHBIX BHIOB CAMOCTOSITEILHOW JEsTeIHHOCTH:
HCCIIeIOBATENLCKOM, TBOPUECKOH, MPAKTUKO-OPUEHTUPOBAHHOM U AP.

N3yuenne o6mieoOpa3zoBarenpHOrO0 ydeOHOro mpeamera «MaTemaTukay — 3aBepliaeTcs
MOJBEICHUEM MTOTOB B (pOpMe HIK3aMeHa B paMKaxX MTOTOBOM aTTECTAallud CTYAEHTOB B Ipolecce
ocsoenust ocHoBHoM OIIOIT CITO ¢ monmyuenuem cpeanero oodero oopazosanus (IITTKPC).

1.3. Mectro yueOHOro mpeaMera B CTPYKType OCHOBHOIi mpodeccHOHATbHOI
o0pa3oBaTe/ibHOI mNporpamMmbl: y4eOHBIM mpeaMeT «MaTemaTuka» BXOAUT B OJOK 0a30BBIX
00111e00pa30BaTeNbHbBIX MPEAMETOB.



1.4. O6bem yuyeOHOr0 npeaMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThI Oo0bem
4acoB
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 433
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 289
B TOM 4uCJIe: B (hopMe MPaKTUIECKOM MOATOTOBKH 8
71a00paTOPHBIC 3aHSATHS
MIPAKTUYECKHE 3aHATUS 130
KOHTPOJIBHBIE PA0OTHI (eciu npedycmMompeHtvl)
CamocrosiTejibHas padoTa ody4yaroierocsi (Bcero) 144
B TOM YHUCJIC:
BHEAyIUTOPHAsI CAMOCTOSTENIbHAS padoTa: paboTa Ha/l MAaTePHAIOM YIYCOHHUKOB, 35
KOHCIIEKTOM JICKITHI;
BBINOJIHEHUE WHMBHyaJIbHBIX 33aJJaHUN, TBOPUECKUE PAOOTHI Pa3HBIX BHUJIOB, 85
NOUCK WH(pOpPMAMU B ceTH VIHTEpHET, BBINOJIHCHUE WHIMBHIYaIbHBIX
MIPOCKTOB;
24

BBIIIOJIHCHHEC rpacbnqecxoﬁ pa6OTBI, COCTABJICHUC TEMATUYCCKOI'O KpOCCBOpJa,
HarmMcaHue JOKJIaaa, pe(I)epaTa, CO31aHUC IIPE3CHTALIUU.

Hmozoean ammecmayun 6 gpopme ougpghepenyuposannozo 3auéma u IK3amena

2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPE/IMETA

OcBoeHue coepkanusi yueOHoro npenMera «Martemarrkay, 00ecrieuuBaeT JOCTUKEHHUE

CTYACHTaMU CJIICAYIOIINX PE3YJIIbTATOB:

JAUUYHOCMHbBIX:

- C(l)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMAaTHKE KaK YHHUBCPCAJIbHOM A3bIKC HAYKH, CPCACTBC

— NOHHUMAHHUC 3HAYMMOCTU MATCMATHKU Ui HAYUYHO-TCXHUYCCKOT'O IIPOrpecca, C(l)OpMI/IpOBaHHOCTB
OTHOIICHHUA K MATEMATHKEC KAaK K YaCTU 06H_ICI-ICJIOBC‘I6CKOI7I KYJIbTYPBI 4CPE3 3HAKOMCTBO C HCTOpHeﬁ
Pa3BUTHA MAaTEMATUKU, SBOIIOIMEN MaTEMaTHYECKHUX H,[[eﬁ;

— Pa3BUTHC JIOTHYCCKOT'O MBIIIIJICHUS, ITPOCTPAHCTBEHHOT'O B006pa)KeHI/I$I, aﬂrOpHTMquCKOﬁ KYJIbTYPBI,

— OBJIAACHHUEC MATEMATHYCCKUMHU 3HAHUAMU U YMCHUSAMH, H€O6XO)II/IMI)IMI/I B HOBC@}IHGBHOﬁ KHU3HHU, A

IJId IMOJIy4YCHUA 06pa3013aH1/151 B O6J'IaCT${X,

MOACIINPOBAHUA SIBIICHHI U MMponecCoOB, UACAX U METOAAaX MAaTEMATUKU;

JUTSI TIPOJIOJIKEHUST 00pa30BaHMs M CaMOOOPa30BaHNS;

IIOATOTOBKU,

HaBbIKM COTpPYJHUYECTBA CO CBEPCTHUKAaMH, JETbMHM MIIAJIIEr0 BO3pacCTa,
o0pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOW, YueOHO-MCCIEe0BATENbCKOM, MPOEKTHOM M JApYrux
BUJIaX JESATENIbHOCTH;
— TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, HAa MPOTSHKEHUU BCel
JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEphIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOM
npodeCCHOHATBLHON 1 00IIECTBEHHOM 1€ TEIbHOCTH;

KPUTUYHOCTH MBIIIEHUS HA YPOBHE, HEOOXOAMMOM i Oyayiel npodecCuOHaIbHON AEeSITENbHOCTH,

OCBOEHUSI CMEXHBIX €CTECTBEHHO - HAYYHBIX JUCHUIUIMH U TUCHUIUIMH NPO(ECCHOHATBHOTO IUKIIA,
He TpeOylomux yriIyOJeHHOH MaTreMaTHu4ecKon

B3pOCJIBIMU B

— F'OTOBHOCTbH M CIIOCOOHOCTBH K CAMOCTOSITEILHON TBOPUYECKON M OTBETCTBEHHOM €SI TEIILHOCTH;
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— TOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B OOpa30BaTEIBHOM,
00IIIeCTBEHHO TOJIE3HOH, YIEOHO-HUCCIIEI0BATEIbCKOM, MPOSKTHOM M IPYTUX BUAX EATCIbHOCTH;

— OCO3HaHHBIA BBIOOp Oymyiiel mpodeccur U BO3MOXKHOCTEH peanu3alii COOCTBEHHBIX JKU3HCHHBIX
IJIaHOB; OTHOIIEHHE K MPO(ECCHOHATBLHON ACITEIBPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

MemanpeomenHulx:

— YMEHHE CaMOCTOATEJIbHO OMNPENENATh LENU JESITEIBHOCTH W COCTaBJISITh IUJIAHBI JESTEIbHOCTH,
CaMOCTOATEJIbHO OCYIIECTBIIATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH ACATEIBHOCTh; MCIOJIb30BaTh
BCE BO3MOXKHBIE PECYpPChl MJid JOCTHMIKEHMS TIOCTaBJICHHBIX LEJIeM U peaju3alydyd IUIaHOB
JIESATEeILHOCTH; BEIOMPATh YCIICIIHBIC CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— YMEHHME MPOJYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM IEATEIHHOCTH,
YUUTHIBATh MO3UIIUU JPYTUX YIACTHUKOB JIESATEIBHOCTH, 3(PPEKTUBHO pa3pemaTh KOHPIUKTHL;

— BJIaJICHUE HAaBBIKAMHU I103HABATEIBHOW, YU4eOHO-HMCCIIEOBATEILCKOH M TPOCKTHOW NEATeIhHOCTH,
HABBIKAMU pa3penicHust MPo0IeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY MTOMCKY METOJIOB
pelIeHns TPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJI0B IMO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIBbHOW WH()OPMAIMOHHO-TTO3HABATEIILHON IESITEILHOCTH,
BJIaJICHHE HaBBIKAMHU MOJTYYeHHs] HEOOXOAUMON MH(OpMAIMK U3 CIOBapeill pa3HbIX TUIIOB, YMEHHUE
OpUEHTUPOBAThCSA B  PA3IMYHBIX HCTOYHUKAX HMHPOpPMAIUHM, KPUTHYCCKH OICHHBATh H
UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYIaeMYIO U3 PA3IMYHBIX HICTOYHHUKOB;

(B pen. [Ipukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

— YMEHHE WCIIOJIB30BaTh CPEICTBA MH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA (HIanee -
UKT) B pemieHurn KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIlMOHHBIX 337a4 C COOJIIOJCHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MACHOCTH, TUTHMEHBI, PECypcOoCOEpeKeHHUsi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301aCHOCTH;

— BJIQJICHUE S3BIKOBBIMHM CPEJICTBAMH: YMEHHUE SCHO, JJOTUYHO UM TOYHO M3Jaratb CBOK TOYKY 3PEHUS,
HCIIOJIb30BAaTh A/ICKBATHBIE SI3bIKOBBIE CPENICTBA;

— BJaJIeHWE HaBBIKAMU TO3HABATENbHON pedieKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI U
MBICIIUTEIIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHULl CBOETO 3HAHMS U HE3HAHMS, HOBBIX
MMO3HABATEJIbHBIX 3a7a4 M CPEJICTB JJISI UX JOCTHKCHUS,

— IEJICYCTPEMJICHHOCTDh B TIOMCKAX M MPUHITHHU PEIICHUM, COOOPa3UTEIHHOCTh U HHTYHUIINS, PA3BUTOCTD

MIPOCTPAHCTBEHHBIX MPEJICTABIIEHUI; CIIOCOOHOCTh BOCIIPUHUMATD KPAacOTy U TAPMOHHIO MUPA;

npeomemmuvix:

— c(OpMHUPOBAHHOCTH TPEJICTABICHUM O MaTEMaTHKE KaK YacTH MHUPOBOM KYyJIbTYphl U O MECTE
MaTeMaTUKd B COBPEMEHHOW IMBWIM3AIMU, O CIIOCO0aX OMHCAHUA HAa MATeMAaTUYECKOM SI3bIKE
SBJICHUM pEaJbHOTO MUPAa;

— c(pOpPMHUPOBAHHOCTh TPEJCTABICHUH O MaTEeMAaTHUYECKUX TOHITUSAX KaK O BaKHEHIIUX
MaTEeMaTUYECKUX MOJENSIX, MO3BOJISIONIMX OINHUCHIBAaTh W W3y4aTh pPa3HbIE MPOIECCH U SIBJICHHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MMOCTPOCHUSI MAaTEMaTHYECKUX TEOPUL;

— BJIAJICHUE METOJaMHU JIOKa3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHUE UX MPUMEHATH, MPOBOJUTH
JIOKa3aTelIbHbIE PacCyKJIEHHUS B XO/I€ pEUICHUs 3a/1a4;

— BIIJICHUE CTAH/IAPTHBIMH MMPUEMaMH PEIICHHS PAllMOHATBHBIX M UPPAIIMOHAIBHBIX, TTOKA3aTEeIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUU M HEPABEHCTB, UX CHUCTEM; MCIOJb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX TPOTPaMM, B TOM YHUCJE JJISI TOWCKA TMYTH PEIICHUS] W WIUTIOCTPAIMH PEIICHHS
YpaBHEHUI U HEPABEHCTB;

— c(hopMUPOBAHHOCTH TMPEACTABICHUN 00 OCHOBHBIX TMOHSATHAX, HACSIX U METOJIaX MATEeMAaTHYECKOTO
aHaJm3a;

— BIIQJIEHUE OCHOBHBIMH MOHSTHIMU O IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PHUTypax, ux
OCHOBHBIX CBOHCTBax; C(HOPMHpPOBAHHOCTh YMEHHS paCO3HAaBaTh HAa YepTekax, MOJEISIX U B
pealbHOM MHUpPE TeoOMeTpuYeckue (GUTYphl; MPUMEHEHHE H3YYEHHBIX CBOMCTB T'€OMETPUYECKUX
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buryp u hopMyI s peIIeHUs TeOMETPUUECKUX 3a7a4 U 3aa4 C MPAKTUYECKUM COJIEPIKAHUEM;
— cOpMHUPOBAHHOCTD MPEACTABIECHUIN O IIPOLECCAX U SIBICHUAX, UMEIOIINX BEPOSITHOCTHBIN XapakTep,
O CTaTHCTHYECKUX 3aKOHOMEPHOCTSIX B PEaThbHOM MHUpE, 00 OCHOBHBIX MOHSITHSX 3JIEMEHTAPHOM
TEOPUU BEPOSITHOCTEH; YyMEHMH HaXOAWTh M OILICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHIl B
MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH CITyYalHBIX BEJIMYUH;
— BJIa/ICHUE HAaBbIKAMH HCIIOJIb30BaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPHU PELICHUH 3a/1a4;
— IS CIIETBIX U CIA00BUASIINX 00yJarOIIUXCS:
OBJIaJICHUE IMIpaBWJIAaMU 3allUCH MaTeMaTH4yeckuX (GOpMyl M CHEIUAIbHBIX 3HAKOB pebeHO-
TOYEYHOU cucTeMbl 00o3HaueHui JI. bpaiins;
OBJIaJICHUE TaKTHJIbHO-OCS3aTEIbHBIM CIHOCOOOM OOCIENOBaHUS M BOCHPUATHS  pelbePHBIX
U300paXCHUI MPEIMETOB, KOHTYPHBIX U300paXEHUI reOMETPUIECKUX (QUTYD U APYTOE;
HAJIMYUE YMEHHUS BBIIOJIHATH F€OMETPUUECKHE MOCTPOCHHUSI C IIOMOILBIO LIUPKYIIS ¥ IMHEHKU, YUTATh
penbedHble TpaduKU SIeMEHTApHBIX (DYHKIMHA HA KOOPAMHATHOM IUIOCKOCTH, MPHUMEHSTH
crienMagbHbIe pucrocoosienust s penbeduoro yepuerus ("Apadrecmen”, "lkonpHUK");
OBJIaJICHUE OCHOBHBIM (PYHKIIMOHAJIOM IMPOTPaMMbl HE BH3YyaJbHOTO JOCTyma K WH(GOpMAaluyd Ha
JKpaHE MEPCOHAIBHOIO0 KOMIIBIOTEPa, YMEHHE HCIOIb30BaTh IMEPCOHANbHBIE THU(IOTEXHUYECKHE
cpeacTBa MHPOPMALNOHHO-KOMMYHUKAITMOHHOTO JOCTYIA CIETBIMHA 00y4JaroIIMMUCS;
(mm. 9 BBenen [Ipukazom Muno6puayku Poccuu ot 31.12.2015 N 1578)

— U1 00yYaroIIUXCs ¢ HAPYIICHUSIMU OMTOPHO-/IBUTATEIBHOTO arapara:
OBJIaJICHUE CIEIHATbHBIMA KOMITBIOTEPHBIMH CPEACTBAMHU MPEACTABICHUS W aHalIM3a JAHHBIX U
YMEHHE  HCIONb30BaTh MEPCOHANbHBIE CPEACTBA  JOCTyHa C  Y4€TOM  JBUTaTEIbHBIX,
peueIBUTaTeIbHbIX U CEHCOPHBIX HApYIICHUN;
HAJIMYME YMEHHSI UCIIOIb30BaTh IEPCOHAIBHBIE CPEJICTBA JJOCTYIIA.
(. 10 BBenen [pukazom Munobpuayku Poccuu ot 31.12.2015 N 1578)

B X04€ OLCHKHU PE3YyJIbTATOB OCBOCHHSA y‘IC6HOFO npeaMeTa YYUTHBIBACTCA [OBUKCHHUC II0
AOCTUIKCHUIO JIMYHOCTHBIX PC3YJILTATOB O6yT-IaIOHII/IMI/IC$I

Koa JIP JIN4YHOCTHBIE Pe3yJIbTAThI
peau3anuy NporpaMMbl BOCIIHTAHUS

JIP 4 [IposBasromni U TEMOHCTPUPYIOLUN YBaXKEHUE K JIFOASAM TPYa, OCO3HAIOIIUN LIEHHOCTh
coO0cTBeHHOro Tpyaa. Crpemsiuiics K (OpMUPOBAHUIO B CETEBOM Cpejle JIUYHOCTHO U
po(eCCHOHATILHOTO KOHCTPYKTUBHOIO «IIU(POBOTO Clea»

JIP 13 | JlemoHCTpUpYIOIIHi yMeHHEe 3((HEKTHBHO B3aMMOJICHCTBOBATh B KOMaH/IE, BECTH JIHAJIOT,
B TOM YHCJIE C UCMOJIb30BAHUEM CPEACTB KOMMYHUKAIIUU

JIP 14 | JleMOHCTpUPYIOLINII HaBBIKM aHadN3a W HMHTEpIpeTaluyd MHGOPMAlMU U3 Pa3IMYHBIX
VCTOYHUKOB C Y4€TOM HOPMAaTHUBHO-IIPABOBBIX HOPM

JIP 15 | JleMOHCTpHUpYIOIIMKA TOTOBHOCTh M CIIOCOOHOCTHh K OOpa3oBaHWIO, B TOM YHCIIE
caMo00pa3oBaHUIO, Ha TMPOTSIKEHUH BCEW JKHU3HHM; CO3HATENbHOE OTHOLICHHE K
HETIPEPHIBHOMY OOpa30BaHUI0 KaK yCIOBUIO YCIEMHOW MpodecCHOHATBHOU |
OOIIIECTBEHHOH IeATEIHLHOCTH

3. COAEP) KAHUE YYEBHOI'O IPEIMETA

Paszgea 1. Anreopa

Tema 1.1 PazButne nousitus o uncie. KommiekcHbie yuca. (8 1)

Ilensie, pamnuoHaNbHBIC, [EWCTBHTENbHBIE YHCIa. ApupMETHYECKHE IEHCTBUS HAJ YHUCIAMH.
Kommiekcusie uncna. JleicTBUS ¢ KOMITJIEKCHBIMH YUCIaMHU.

IIpakT4yeckue padoThl
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Apudmernueckue nerictBus Han uuciaamMu. CpaBHEHHE UHCIIOBBIX BbIpakeHWH. HaxoxaeHue
NpUOJIMKEHHBIX 3HAUYCHUH BEIMYMH U TIOTPEIIHOCTEH BHIYUCICHUH.

Pa3nes 2. Kopumn, crenenu u jiorapugmsi

Tema 2.1 Kopau u crenenu. CteneHsp ¢ JeliCTBUTEIbHBIM NMOKa3aTesieM. (8 4)

KopHu HarypanpHOM CTeneHM W3 4ucia M UX cBoMcTBa. (CBOWCTBA CTENEHU C JEHCTBUTEIbHBIMU
[I0Ka3aTeIsIMU.
IIpakTuyeckune padoTsl

Brruncnenue u cpaBHeHue KOpHEl. BeinonHeHne pacueTos ¢ pagukanaMy. Penienne uppanuoHaabHbIX
YpaBHEHUH.

Tema 2.2. Jlorapudm uunciia. Boruucienue u cpaBHerue jgorapudmos. (14 4)

OcHoBHOe norapupmuueckoe ToxaectBo. llpaBuna pneifctBuil ¢ norapugmamu. JlecaTuuHble U
HaTypaibHble Jorapudmsl. Ilepexon K HOBOMY OCHOBAHHUIO.

IIpakTyeckue padoTnl

Haxoxnenue 3Haduenuii porapudma mo npou3BoJILHOMY OCHOBaHMIO. [lepexo oT 0JTHOro OCHOBAaHMS K
npyromy. JlorapudmupoBaHue BeIpakeHUH. PelieHrne moka3aTeIbHbIX YPaBHCHU.

Tema 2.3 IIpeoOpa3oBanue anredpandyeckux Boipa:keHuii. Pemuenue ypapuenunii. (12 u)
[TpeoOpa3oBanue panoOHaIBHBIX BhIpaxkeHUi. [IpeoOpazoBaHye uppalMoOHaIbHBIX, CTETIEHHBIX
BeIpakeHuil. [IpeoOpa3oBanue MokazaTesbHbIX U JIOrapu(pMUUECKUX BbIPaKEHHH .

IpakTnyeckne padoThl

[IpeoOpazoBanus BRIpaXEHUM, COACPKAIIUX CTEeTIeHH. Pelienne nokasaTenbHbIX ypaBHeHUH. Perenue
JorapupMUUECKuX ypaBHeHHH. [IpuOmmkeHHbIe BRIYUCICHUS U PEIICHUS IPUKIAJHBIX 33/1a4.

Pa3nes 3. OcHOBbI TPUTOHOMETPHH

Tema 3.1 OcHOBHbIE IOHATHS TPUTOHOMeETPHH. (4 1)

Pannannas mepa yria. BpamarenbHoe JBUKEHHE.

IIpakT4yeckune padoThI

Brruncienre KoopAuHaT TOYEK OKPYKHOCTH.

Tema 3.2. OcHOBHbBIE TPHTOHOMETPHYECKHE TOkKIeCTBA. (3 1)

OcHoBHBIE (HOPMYITBI TPUTOHOMETPHUH.

IIpakTyeckue padoTnl

OmnpeneneHne TPUroHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa.

Tema 3.3. [Ipeodpa3zoBaHusi NPOCTEHINNX TPUTOHOMETPUYECKUX BhIpaxkeHui. (3 1)
[TpeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH.

IIpakT4yeckune padoThI

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHHM.

Tema 3.4. TpuronomerpuyecKkre ypaBHeHusi 1 HepaBeHcTBa. (8 1)

OOparHble TpUTOHOMETpHYECKHEe (QYHKIMU. YpaBHeHMs BHIa: Sint = a. YpaBHeHus Buma: COSt = a.
VpaBuenuss Buma: tgt = a, ctgt = a. Ilpocreilmme TPUTOHOMETPUYECKHE HEPABEHCTBA. THIIBI
TPUTOHOMETPUUECKUX YPaBHEHHH U CITIOCOOBI UX PEIIECHUSI.

IIpakTuyeckue padoTnl

Pemenne nmpocTenimmx TPUrOHOMETPUYECKUX YpaBHEHUN. PellleHne TpuroHoMeTpuiecKux ypaBHEHHN U
HEPABEHCTB.

Pa3nen 4. ®ynkuuu u rpapukn

Tema 4.1. ®ynkuuu. (4 4)

Ob6nacTp onpezaeneHus U MHOKECTBO 3HaueHHH. ['papuk dynkumu. [loctpoenue rpadpukoB GyHKIMH,
3aJJaHHBIX Pa3IMYHBIMU criocoOaMu. I'papuku ApoOHO-TUHEWHBIX (HYHKIUH.

IIpakTuyeckue padoTnl



[TocTpoenue rpadgukoB QyHKIMH, 3aJaHHBIX PA3TUIHBIMHA CIIOCOOAMH.

Tema 4.2. CoiicTBa ¢pynkuuu. (10 u)

CgoiicTBa, npeoOpa3oBanus rpadukoB ¢yHkuuid. Cummerpuss (ynkmuii. Cxema HCCIeIOBaHUS
¢ynkuuu. CBoiicTBa U rpaKu TPUTOHOMETPHUECKUX ()YHKITHIA.

IIpakTyeckue padoTnl

Urenue rpadukoB Gpynkuuii. MiccienoBanue u moctpoeHrne rpapukoB GyHKITHI.

Tema 4.3. CrenenHble, MoKa3aTe/bHbIe, JOrapupmuyeckue U TPUTOHOMeTpUYecKHe (QyHKIUH.
(14 v)

CgoiicTBa cTeneHHBIX (yHKIMK, ux Tpaduku. CBOWCTBA MOKA3aTEIbHBIX (QYHKIUNA, WX TpaduKH.
Jlorapudmuueckue ¢pynkiuu, ux rpadpuku. HenpepsiBHbIe U eprogndeckue GyHKIUN

IpakTnyeckune padoThl

CBoiicTBa CTETIEHHBIX, TOKA3aTEIbHBIX (YHKIMN, UX Tpaduku. CBONHCTBA JOrapuPMHUUECKUX (HYHKIIHA,
ux rpaduku. MccnenoBanue u moctTpoeHue rpa@ukoB QyHKITHIA.

Paspnen S. IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

Tema 5.1. B3anmMHoe pacnosio;keHue NPsIMbIX U IJI0OCKOCTei B mpocTpancTie. (6 1)

B3zaumHuoe pacrnoJiokKeHue JIBYX MPSIMBIX B MIPOCTPAHCTBE. VYron MEXKIY
npsiMbIMu. [lapannenbHOCTh NpAMON U MIIOCKOCTH, NAapaJIEIbHOCTh IUNIOCKOCTE!. [lepneHIuKynsipHOCTb
JIBYX miockoctel. [lapamiensHoe NpoeKTHpoBaHUEe U ero cBoicTBa. OpTOroHAIbHOE MTPOEKTUPOBAHHUE.
Nzobpaxenue ¢uryp B crepeoMeTpud. lleprneHauKynsp W HakJIOHHas. YTOJI MEXIy NpIMON u
IJIOCKOCTBIO.

IIpakTyeckune padoTnl

[Tpu3Haky B3aUMHOIO PACHOJIOKEHHUS MPSAMBIX. YTOI MEXIy NpsMbIMU. B3aumHoe pacnonoxeHue
IPSAMBIX M IUIOCKOCTEH. llepneHaukyinssp M HaKJIOHHAsg K IUIOCKOCTH. YTIoll MeXAy HpsSMOHM U
IUIOCKOCThIO. TeopeMbl O B3aMMHOM pacloOJIOXKEHUM MpsAMOM U IulockocTH. Teopema o Tpex
NEPIEHIUKYIIApax.

Tema 5.2. Ilapa/uieJIbHOCTb NPSIMBIX H II0CKOCTeM. (12 )

I'eomerpuueckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaJJIeNIbHBINA MEPEHOC, CUMMETPHUsl OTHOCUTEIHHO
wiockoctd. IlapamnensHoe mnpoextupoBanue. Ilmomanbs oproroHambHON mpoekiuu. M3o0paxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

IIpakTHyeckue padoTnl

[IpusHaku u CBOWCTBa mMapaUIeNbHBIX U  MNEPHEHIUKYIApPHBIX IIockocted. IlapamnensHoe
IIPOEKTHPOBAHUE U €ro CBOiicTBa. Teopema O IJIOIIAAU OPTOrOHAIbHON MPOEKIUU MHOTIOYTOJIbHUKA.
B3anMHoe pacnonoxeHne npocTpaHCTBEHHBIX (PUryp.

Tema 5.3. Yrubl Mexkay NpAMBbIMH U INIOCKOCTSAMH. (16 1)

[lepneHauKynapHOCTH  NpsAMOM ¥ IUIOCKOCTH.  CBA3b  MEXIy  MHapalIeIbHOCTBIO U
NEPIEHIUKYJIIPHOCTBIO NPSIMBIX U MJIOCKOCTEN. IleprnenquKyisap n HaKJIOHHAs. YTOJI MEXy IPSIMON U
IJIOCKOCTHIO0. [IByrpaHHbIi yroi. YTOJd MEXY IIIIOCKOCTSIMU.

IIpakTuyeckue padoTnl

3aaun Ha OMNpEJETICHNUE YIJIla MEKIY IPSIMOM U TJIOCKOCThIO. PaccTosiHuE OT TOYKH 10 TUIOCKOCTH, OT
IPSIMOM /10 TJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIMMHU MPSMBIMU, MEXKIY
POM3BOJILHBIMU (PUT'ypamMH B IPOCTPAHCTBE.

Pa3nes 6. KoopanHaThl M BEeKTOPbI

Tema 6.1. Koopaunatsl 1 BeKTOPHI B MpocTpancTie. (8 u)

[IpsamoyronbHas (AekapToBa) cCHCTeMa KOOPAMHAT. BeKTOpbl Ha MIIOCKOCTM MU B NPOCTPAHCTBE.
HevictBua Hax BekTopamu. PasnoxeHne BekTopa Ha cocTaBisitomue. JIeHcTBUS HaAJ BEKTOpPAMH,
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3alaHHBIMUA KoopauHaTamMu. DopmMysnbl 1 BBIYUCICHHUS JIMHBI BEKTOpA, yria MEXIY BEKTOpaMH,
PACCTOSIHUSL MEXAY JBYMSI TOUKAMHU.

IIpakTuyeckune padoTsl

KoopauHatsl 1 BEKTOPHI B IPOCTPAHCTBE.

Tema 6.2. CxansipHoe npousBeaenue. (15 u)

Bektopel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CJ0KEHHME BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucio. Pa3noxkeHne BEKTOpa MO HAMPABICHUSAM. YTOJI MEXAY AByMs BekTopamu. IIpoekius BekTopa Ha
ocb. Koopaunate! BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

IpakTnyeckune padoThl

Bekropel. [leiictBust ¢ Bekropamu. [lekapToBa cucTremMa KOOpJAMHAT B MOpOCTpaHcTBe. [lelicTBus ¢
BEKTOpaMH, 3aJlaHHBIMU KoopJuHaTtamu. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB. BeKTOpHOE ypaBHEHUE
IIPSIMOM U INIOCKOCTH.

Pazgea 7. Hauajia MmaTeMaTH4eCKOr0 aHAJIM3a

Tema 7.1. IlociienoBarebHOCTH. (4 4)

CnocoObl  3alaHHUs W CBOWMCTBA YHCIIOBBIX nocienoBarenbHocteil. Ilonstue o mnpenene
nocyenoBareabHOCTH. CylecTBOBaHUE Mpejerna MOHOTOHHOM OIpaHMYEHHOM IOCJIEI0BATEIbHOCTH.
CymmupoBaHue MmocienoBaTebHOCTe. beckoHeuHo yObIBaromash reoMeTprueckas MpOrpeccus U ee
cymMma.

IIpakTuyeckune padoTsl

UwucnmoBasi MMOCIIEIOBATEILHOCTD, CIOCOOBI €€ 3aJlaHus, BBIYUCIICHUS YJICHOB ITOCIICOBATCILHOCTH.
[Tpenen nocnenoBarenbHOCTU. beckoHeuHO yOpIBaroIIasi reOMETpUUEcKas POrpeccusl.

Tema 7.2. IlponzBognast pynkuuu. (6 1)

[TonsTe o mnpou3BOAHON GYHKIMH, €€ TeoMEeTpUYEeCKHil U (U3MYECKUN CMBICI. YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIUH.

IIpakT4yeckune padoThI

IIpousBoaHas, MEXaHUYECKUA U T€OMETPUUYECKUN CMBICI IPOU3BOJHOW. YpPaBHEHHUE KacaTEIbHOU B
oOuiem BHIE.

Tema 7.3. @opmy.sl 1updepenuuposanus. [Iponzsoanasn cioxuoi pynkuuu. (14 v)
[Ipon3BogHBIE CYMMBI, pa3HOCTH, POU3BEACHUS, YaCTHOrO. [IpON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yakuuii. [lpumeHneHne NPOWM3BOJAHOW K UCCIENOBAaHUIO (QYHKIMA U TOCTPOCHHUIO TpaduKoB.
[TpousBoaHbie 00paTHOM (PYHKIMKU U KOMIO3UIUU (YHKIUHU. [IpuMepsl UCTIONB30BaHUs MTPOU3BOTHOM
JUTSL HAXOXKIEHUSI HAWTYUIIero pelieHrs B IPUKIaIHbIX 3a7a4ax.

IIpakT4yeckune padoThI

[IpaBuna u Qopmynsl auddepeHpoBaHUs, TaONHIIA MPOU3BOAHBIX SJIEMEHTAPHBIX (YHKITHIL.
UccnenoBanne ¢GyHKIMM C TOMOIIBI0 MpOW3BOAHOW. Haxoxmenune HauOONbIIET0, HAMMEHBIIETO
3HAYEHUSI ¥ SKCTPEMAJIbHBIX 3HAYCHUH (YHKITHH.

Tema 7.4. IIppuMeHeHHe MPOU3BOIHOM K Mccaen0oBaHUI0 PpyHKImii. (12 1)

Bo3pacranne wu yOpiBanwe QyHkiuu. Touykum MakcuMyma, MHHUMyMa. OKCTpeMyM (GYHKIIHH.
Haubonpimue, Haumensbinve 3HadeHus Gynkuuii. MiccnenoBanne pyHKIIMY ¢ TOMOIIBIO TPOU3BOIHOM.
IIpakT4yeckue padoThI

HccnenoBanne (QyHKIMM € TOMOIIBIO MPOW3BOAHON. HaxoxaeHune HamOOIbIIEro, HAaWMEHBIIETO
3HAUEHUS U SKCTPEMATbHBIX 3HAUCHUHN (yHKITHH.

Paspnen 8. UnTerpaJ u ero npuMeHeHue

Tema 8.1. IlepBooOpa3Has. (6 1)

CaoiicTBO nnepBooOpasHoi. [IpaBuina BeIuUCIEHNS TEPBOOOPAZHBIX.

IIpakTuyeckue padorTnl
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Brruncnenue nepBooOpa3HbIX.

Tema 8.2. HaTerpas u ero npumenenus. (14 1)

[TonsTre 00 ompeneNeHHOM WHTErpajie Kak IUIOMAAN KPUBOJMHEWHOW Tpamenuu. llepBooOpa3Hasi.
®opmyna Herotona-JleliOaumna. HaxoxkmeHue cKOpoCTH UIsl Tpoliecca, 3aJaHHOro (OpMYSION WM
rpadukom. Ilpumepsl mpuMeHeHHs HHTerpana B (pusmke um reoMmeTpuu. Bropas mpousBogHas u ee
buznyecKkuit CMbICI.

IpakTnyeckune padoThl

Wuterpan u nepBoobpasnas. Teopema HeroTona—1Jleitonuna. [IpumMeHeHre HHTETpaia K BRIUYMCICHUIO
bu3nyeCcCKuX BEIMYHH U TUIOIIA e

Pa3nes 9. MHOrorpaHHUKH U Tesla BpalleHUs

Tema 9.1. Muororpanuukmu. (15 u)

Bepmunsl, pedpa, rpanu MHOrorpasHuka. Pazseprka. MHororpanssle yrisl. Beimykiibie
MHororpaHHuku. Teopema Diinepa. [Ipusma. [Ipsimast u HakiioHHast npusMa. [IpaBunbpHas npusma.
[Mapannenenunen. Ky6. [Tupamuna. [IpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B apajiesenumnesie, B npusMe u nupamuje. Ceuenus Ky0a, Ipu3Mbl U THPAMUJIBL.
[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap, TOAEKAdIP U UKOCAIP).
IIpakTnyeckne padoThl

Pemenue 3a1au Ha cBOMCTBA NpU3MBL, apaienenunena. Pemenue 3a1ay Ha CBOWCTBA TUPAMU/IBL,
terpasapa. [locrpoenue ceuenuii kyda, IpuU3Mbl, TUPAMUIBL.

Tema 9.2. Tesia u moBepxHOCTH BpaileHus. (8 1)

[Munuanp u koHyc. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas IMOBEPXHOCTh, OOpa3yroras,
pa3BepTka. OceBble CEUEHMsS] U CEUYCHHs MapajuienbHble ocHoBaHuio. Lllap u cdepa, ux ceueHus.
KacarenbHas miaockocTs K cdepe.

IpakTnyeckne padoThl

ITocTpoeHune ceueHnii WIMHIpPA, KOHYyca. Pemenne 3anayd o reme: Tena U MOBEPXHOCTH BpalllEHUS.
Tema 9.3. U3mepenusi B reomerpuu. (9 1)

O6beMm u ero uzmepenue. Murerpansuas ¢popmyna oovema. @opmynbsl od0bemMa Kyba, NpSIMOYTOJIbHOTO
napajuiesienunena, npusMbl, HuinHapa. @opmynsl o0beMa nupamuaa U KoHyca. @opMyiibl MIIOMAAN
NOBEpXHOCTEH LMIUHApa U KoHyca. Popmynbl obdbeMa mapa u miomaau cdepsl. [logobue Ten.
OTHo1IeHUs MIOIAeH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEI.

IIpakT4yeckune padoThI

Bbruucnenue rmiomaneil MoBepXHOCTHM MHOTOIPAaHHHMKOB. BplumcieHne o0beMOB MHOTIOIpaHHHMKOB.
Beruucnenue miomazei 1 00beMOoB Tl BpaleHHsL.

Pa3nes 10. YpaBHeHHs 1 HEPaBEeHCTBA

Tema 10.1. YpaBHeHUs1 U cUCTeMbI ypaBHeHHii. (18 4)

PanmonanbeHble, nppalmoHagbHbIe, IOKa3aTENbHbIE U TPUTOHOMETPUUECKHE YPABHEHUS M CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, cUCTeM. OCHOBHBIE TPUEMBI X PelIeHUs (pa3oKeHue Ha
MHO’KHTEJH, BBEJIEHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IpaQUUecKUil METON).

IIpakT4yeckue padoThI

Kophuu ypaBuenuii. PaBHocuinbHOCTh ypaBHeHuH. [IpeoOpazoBanue ypaBHeHUH. OCHOBHbBIE TPHEMBI
peleHus ypaBHeHu. Pemenue cucremM ypaBHEHHM.

Tema 10.2. HepaBeHnctna. (4 u)

PanmonaneHble, UppalMoOHANIbHbBIE, MOKa3aTellbHbIE U TPUTOHOMETpUUYecKne HepaBeHCTBa. OCHOBHBIE
MIPUEMBI UX PELICHUS.

IIpakTuyeckue padoTnl

Pemienue HepaBeHCTB.
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Tema 10.3. Hcnoub3oBanue cBOMCTB U rpapuxkoB (GYHKIUIA NpPH pelieHUH YPABHEHMHd U
HepaBeHCTB. (7 4)

MeTo MHTEpBaJIOB MIPH PEIICHUH HEPABEHCTB.
N306paxeHne Ha KOOPAUHATHOMN TUIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUH C IBYMSI IEPEMEHHBIMH U

UX CUCTEM.

IpakTnyeckune padoThl

Hcnonb30Banue CBOMCTB U TpadukoB (DYHKIMIA A7 pelIeHUs] ypaBHEHUH U HEPAaBEHCTB.

Pa3nes 11. KomOnHaTOpuKa, CTATHCTHKA M TEOPHS BEPOSITHOCTEH

Tema 11.1. Kom6unaropuxka. [IpaBuia komounatopuku. (12 1)

OcHOBHBIC TMOHSATUS KOMOWHATOPWKH. 3aJadyd Ha TMOJCYET YKCIa pa3MENICHWH, NepecTaHOBOK,
couerannii. Pemenue 3amady Ha mepebop BapuaHToB. Dopmyna OwmHoma HeroTona. CBoiicTBa
OMHOMHUHANBHBIX KO3 dunmerToB. Tpeyronpauk [lackas.

IpakTnyeckne padtoThl

HcTtopust pa3Butvs KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHKU U HUX POJIb B Pa3IUYHBIX
chepax uenmoBeUYECKOM KHU3HemeATeNbHOCTH. [IpaBuina xomOuHaTOpuku. Pemienne kKoMOMHATOPHBIX
3amad. Pasmemienus, coderanuss M nepecraHoBkd. bunHom Herorona u tpeyronbHuk [lackans.
IIpukinanHeie 3a0a4u.

Tema 11.2. DyieMeHTHI TEOPUH BEPOSITHOCTEH H MaTeMaTHYeCKO# cTaTucTUKA. (15 )

Co0bITHE, BEpOSTHOCTh COOBITHSA, CIOKEHHE U YMHOXEHHE BeposiTHOCTEH. [loHATHE O HE3aBUCUMOCTH
coObITuii. JluckpeTHas ciydaiiHas BeIWYMHA, 3aKOH €€ pachpenesneHus. YHCIOoBbIE XapaKTePUCTHKHU
TUCKPETHON ciy4aiiHoW BenuuuHbl. [loHsATHE O 3akoHe Oonbimx uucen. llpencraBieHue NaHHBIX
(Tabnuupl, TuarpaMmsl, rpaduKu), TeHepalbHas COBOKYIHOCTb, BBIOOpKa, cpelnHee apudMeTHdecKoe,
Meauana. [lonsitue o 3a1ayax MaTeMaTU4YECKON CTATUCTUKH.

IIpakTyeckue padoTnl

Knaccuueckoe onpeseneHrne BEpOSITHOCTH, CBOMCTBAa BEPOSITHOCTEHN, TEOpEMa O CyMMeE BEPOSATHOCTEM.
Brruucnenue BepostHocred. [Ipukianneie 3agaun. [IpencraBnenue 4nucioBbIX JaHHBIX. [IpukitagHble
3a/1a4H.
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4. TEMATHYECKOE ITAHUPOBAHUE C YKASAHUEM YACOB HA OCBOEHHUE KAXKJIOM TEMbI

YYEBHOI'O IPEIMETA «MATEMATHUKA»

HaumeHoBaHue Conep:kanue yueOHOro marepuasa, Ilpakruueckoe 3ansitue, Oo0bem B TOM Koabi
pa3iesioB U TeM caMoCTosITeIbHAsA padoTa 00y4yaommxcst YacoB | YHCJe B | KOMIIETeHI Ui
¢bopmMe | M IHYHOCTHBIX
NPaKTH | Ppe3yJbTaToOB,
qgec. ¢dopmupoBanu
NOATOT 10 KOTOPbIX
OBKH CrocoocTByeT
3JIeMeHT
NPOrpamMMbl
1 2 3 4
| cemecTp
Pa3nen 1. Anredpa 16
Tema 1.1 Coaep:xanue y4eOHOIro MaTepuasa
PassurHe NonsTHS 0 1-2 I{enble, parmoHanbHbIE, JEHCTBUTEIBHBIC YUCIA. JIP4, JIP13
uncie. Komiexchble Apudmernueckue neiicteus Hall uncaamMu. CpaBHEHHE YHCIOBBIX BBIPAKEHUH.
Hucaa. 3-4 IMpakTnyeckoe 3ansitue Nel 2
Ypok-cemuHap
«Bxrnaa poccuiickux yu€nbix-mareMaTukoB Jlo6aueBckoro H. U. u KoBanesckoit
C. B. B pa3BuTHe Hayku.
5-6 KomnuiekcHsle uncina. JIeicTBUS ¢ KOMIIEKCHBIMY YU CIIAMHU. 2
7-8 IIpakTHyeckoe 3aHsATHE 2
Haxoxnenne  npuOMMKEHHBIX  3HAYEHWH  BENMYMH M MOTPELIHOCTEH
BBIYMCIICHHIA.
CamocrosiTesibHas padora o0yuyarommxcest Nel 8
1.Hanucanue pedepara “buorpadun yueHbIx — MaTeMaTHKOB”
2.Hanucanue noknazna “IIpuzHaku qenmuMocTy yucen”
3.Co3nanue npesentanuu “‘Bunbl yucen”
Paznen 2. KopHau, creneHu u jorapugmsl 46
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Tema 2.1 Coaeprxanue yueOHOIro MaTepuasa 8
KopHnu u crenenn.
9-10 KopHu HaTypaabHO#M CTENICHU M3 YUCIIa U UX CBOMCTBA. 2 JIP15
11-12 | IpakTHyeckoe 3aHsaTHE N2 2
Brluucnenue u cpaBHEHUE KOPHEW. BrInogHeHne pacuyeToB ¢ paguKaiamHu.
13-14 | CsoiicTBa CTENEHN C IEeHCTBUTEIBHBIMU ITI0KA3aTEIIMU. 2
15-16 | IIpakTnyeckoe 3ansaTHe Ne3 2
Perienue uppanoHaJIbHBIX YpaBHEHUI.
Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia 14
Jlorapugm uncaa. 17-18 | OcHoBHOE HOTapU(PMIUECKOE TOKIECTBO. 2 JIP13
Borunciienue u 19-20 | IIpaBuia peiicTBuii ¢ torapudmamu. 2
cpaBHeHHe 21-22 | JlecsiTuyHbIe M HATYpaIbHBIE JOTAPU(PMBL. 2
Jiorapu¢MoB. 23-24 | Ilepexoa K HOBOMY OCHOBaHHUIO. 2
25-26 | IlpakTuyeckoe 3ansiTue Ned 2
Haxosxnenue 3naueHuil sorapudma 1o npomu3BoJIbHOMY OCHOBaHUIO.
ITepexoa OT OTHOrO0 OCHOBAHUS K IPYTOMY.
27-28 | IpakTudeckoe 3ansTHe Ne5 2
JlorapudmupoBanue BeIpaXKeHHI.
29-30 | IpakTuyeckoe 3ansiTHE Ne6 2
Pemenne mokaszarebHBIX YpaBHEHUIA.
Tema 2.3 Coaepxkanue y4eOHOr0o MaTepuaia 12
IIpeodpa3oBanue 31-32 ITpeobpa3zoBaHre pallOHAIBHBIX BHIPAXKEHUI 2 JIP13, JIP14
aJredpanvecKux 33-34 [IpeoGpa3oBaHue UPPALMOHAIBHBIX, CTENIEHHBIX BbIpaKEHUN 2
BBIPAKEHHIA. 35-36 [IpeoOpa3oBaHue MOKa3aTENbHBIX U JIOTAPH(PMHUIECKIX BBIPAKEHHH 2
Peuenne 37-38 IIpakTHyeckoe 3ansaTue Ne7 2
MOKa3aTECJbHbBIX U [TpeoOpazoBanus BhIpaKEHUH, COIepKAIIUX CTENIEHH.
JorapupmMuyecKux Peuienne nokasarenbHbIX YpaBHEHUM.
YPaBHeHHi. 39-40 IIpakTHyeckoe 3ansaTHe Ne§ 2
Pemenue norapudmuueckux ypaBHeHHM
41-42 IpaxkTuyeckoe 3ausitue Ne9 2

HpI/I6J'II/I}KeHHBIe BBIYMCIICHUA U PCIICHUS ITPUKIAAHBIX 3a1a4.
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CamocrosiTesibHas padora o0yyarommxcs Ne2 12
1.CocraBienue kpoccBop/ia Ha Temy “Buabl uncen”
2. Hammcanume Jpoxnaga “O  NpPOUCXOKIAEHUM TEPMUHOB UM 0003HAYEHMM
J0Tapu(PMHUIECKOTO UCUUCTICHUS
3. Hanucanwue pedepara “IlpumeHeHne NOHATHS JECATUYHBIN U HATYPAIBHBIN JTOTapr(m
B MPAKTUYECKOUN AEATETBHOCTU
4. Beimmonnenue rpagudeckoit padots! “ITlokazarenbhas u gorapupmuydeckas GyHKIUH,
WX CBOMCTBA U rpaduku’’.
Pa3nes 3. OcHOBbI TPMTOHOMETPHH 28
Tema 3.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
OcHOBHbIE IOHATHSA 43-44 Panuannas mepa yria. 2 JIP13, JIP14,
TPUTOHOMETPHH. BpamarensHoe JTBUXKEHUE. JIP15
45-46 IIpakTnyeckoe 3ansaTue Nel0 2
Beluncienre KOopArHAT TOUEK OKPY>KHOCTH.
Tema 3.2. Coaep:xanue y4eOHOro MaTepHuaJia 3
OcHoBHbIE 47-48 OcHoBHbIE (OPMYJIIBI TPUTOHOMETPHH. 2 JIP13, JIP14
TPUTrOHOMETpUYecKue | 49 IIpakTnyeckoe 3anaTue Nell 1
TOKIACCTBA. OmnpenieneHyne TPUroHOMeTPUYECKUX (QYHKIIMIA YMCIOBOTO apryMeHTa.
Tema 3.3. Coaepxanue y4eOHOro MaTepuaa 3
IIpeodpa3oBanus 50 [Tpeobpa3oBaHrs TPUTOHOMETPUUYECKUX BBIPAKEHUH. 1 JIP13, JIP14
npocTeifImx 51-52 IpakTHyeckoe 3ansiTie Nel2 2
TPUTOHOMETPHYECKHX [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.
BbIPAKEHHUH.
Tema 3.4. Conep:kanue y4eOHOIro MaTepuaa 8
Tpuronomerputieckn 5354 OGpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH. 2 JIP13, JIP14
€ YpaBHEHUS U VpapHeHus Buza: Sint = a.
HEPABEHCTBA. 55-56 VYpaBHeHus Buja: Cost = a. 2
Ypasnenus Buja: tgt = a, ctgt = a.
57 IIpakTnyeckoe 3ansaTue Nel3 1
Pemenne npocTedmyx TPUrOHOMETPUYECKUX YPABHEHUM.
58-59 [Tpocreiimuye TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
Tunel TPUrOHOMETPUUYECKUX YPABHEHUH U CIIOCOOBI X PEILIEHMSL.
60 IMpakTHyeckoe 3ansaTHe Nel4 1

PenieHre TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.
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CamocrosiTesibHas pabora odyyarommxcs Ne3

1. Haucanue pedepara “HMctopust TpUroHOMETPUH U €€ POJIb B U3YYEHUU €CTECTBEHHO-
MaTeMaTHYECKUX HayK’

2. Hanucanue nokinana “Ilepronuyueckue npouecco”

10

3. Hanmucanwue noxnana “UMccnenoBanue rpaduka u CBOUCTB QyHKIHH ¥ = Sinx »
4. Harmucanue noxnana “Hccrnenoanue rpaduka u CBOUCTB QyHKIHH ¥ = Cosx »
5. Hanucanue nokiana “Hccnenosanue rpaduka U CBOMCTB QyHKIwu ¥ = L9x 7
6. Hanmucanue nokinana “Hcecnenosanue rpaduka U CBOMCTB QyHKIwMu ¥ = L9x 7
Il cemecTp
Pasnen 4. Dynkunu u rpadpuku 44
Tema 4.1. Coaep:xanue y4eOHOro MaTepHuaJia 4
DOyHKIHH. 61-62 OO6nacth onpeaeeHuss 1 MHOXKECTBO 3HAUCHUM. 2 JIP13, JIP14,
I'padux ¢pynkuuu. IloctpoeHne rpadukoB GYHKUUU 33AaHHBIX Pa3TUYHBIMU JIP15
cnocobamu. I'paduku 1poOHO-TMHENHBIX QYHKIUH
63-64 IIpakTnyeckoe 3ansaTue NelS 2
IToctpoenue rpagukoB GyHKIMHA, 33JaHHBIX Pa3IMYHBIMH CIIOCOOAMHU.
Tema 4.2. Coaep:xanue yueOHOro MaTepuasa 10
CaoiicTBa pynxkuun. | 65-66 CoiicTBa, npeobpazoBanus rpa¢pukoB GyHKIui. CuMMeTpust GyHKIUH 2 JIP13, JIP14,
67-68 Cxema uccnenoBanus (QyHKIHH. 2 JIP15
69-70 | lpakTuueckoe 3ausnTue Nel6 2
Urenue rpadukoB QyHKINH.
71-72 CaoiicTBa ¥ rpaQ MKy TPUTOHOMETPUYECKUX (DYHKIIUH. 2
73-74 | IlpakTuyeckoe 3ausitue Nel7 2
WnrerpupoBannbiii  ypok "Iloctpoenue rpapukoB QyHKIMI Ha ypokax
MaTEeMaTHKH - HHOpMaTUKH "
Tema 4.3. Conep:kanue y4eOHOTro MaTepuaJa 14
Crenennsle, 75-76 CBoiicTBa cTeneHHBIX (PYHKIHHA, NX TpaPUKH. 2 JIP13, JIP14
NoKa3aTeJbHBbIE, 77-78 CBoiicTBa OKa3aTeIbHBIX (PYHKIUH, UX TPAPUKH. 2
Jorapudmuyeckue u | 79.80 IIpakTHuyeckoe 3ansaTue Nel8 2

TPUTOHOMETPUIECKHE CBOICTBA CTENEHHBIX, MOKA3aTENbHBIX QYHKIMHI, HX rpaduKu.
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GyHKIMH. 81-82 Jlorapudmuueckue GpyHKIUHN, X TpaduKy. 2
83-84 HenpeprpiBHBIC U IEpHOIUYECKHE (PYHKITUN 2
85-86 IIpakTnyeckoe 3ansiTue Nel9 2
CgoiicTBa JjorapupMudecKux GYHKIHHA, UX TpaduKy.
87-88 IIpakTnyeckoe 3ansiTue Ne2( 2
HccnenoBanue u noctpoeHue rpa@ukoB GyHKIUMI.
CamocrosiTesibHas padoTa o0yuaromuxcs Ned 16
1. Haniucanue noknana “@yHKIMUA BOKPYT Hac”
2. Pemenue 3a1au Ha TeMy B3anmHo oOpatHble GyHKIMU
3. CocraBnenue kpoccBopaa “@yHKius’”
4. I'pacduueckas padora “IIpeobpazoBanus rpadukoB QyHKIMA”
5. Hanucanue noknana “@yHkiuuy,) = arccosy V= arcigy Vv =arccigx  px cBolicTBa
u rpaduxu”
6. Pemenue 3a1ay Ha TeMy PemieHne TPUroOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB C
MTOMOIUIBIO IpaduKa.
Pa3pea S. IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE 50
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 6
B3aumnoe 89-90 B3anMHoe pacronioxxeHne ABYX MPsIMBIX B TPOCTPAHCTBE. 2 JIP13, JIP14
pacnoJjio:keHue 91-92 IpakTHyeckoe 3anaTue Ne21 2
NPSIMBIX U Pemrenue 3a1a4 Ha B3aUMHOE PACIIONIOKEHUE TPSMBIX.
IUIOCKOCTEN B 93-94 IpakTuyeckoe 3ansTue Ne22 2
IMPOCTPAHCTBE. Pemenue 3aga4 Ha B3aMMHOM PacCIOI0KEHUH MPSIMOM U TIJIOCKOCTH.
Tema 5.2. Coaepxanue yueOHOro MaTepuaia 12
IMapanieabHOCTH 95-96 [TapajutenbHOCTH IPSIMOM U IUIOCKOCTH. IlapaiienbHOCTh MIIOCKOCTEM. 2 JIP13, JIP14
NPSIMBIX 97-98 [MTapannensHenii nepeHoc. CHMMETPHS OTHOCHTEIIBHO TNIOCKOCTH. 2
IJIOCKOCTE. 99-100 [TapannenpHoe npoexkTrpoBaHue. [1nomans OpTOroHaIbHON NPOEKIUH. 2
101-104 | Mpakruyeckoe 3ansaTue Ne23 4
3amaun Ha CBOMCTBA MapaJlIeNbHBIX IIOCKOCTEH.
105-106 | IpakTuueckoe 3ansitue Ne24 2
3amaun Ha mapaieIbHOE TPOSKTHPOBAHNUE.
Tema 5.3. Coaeprxanue yueOHOro MaTepuaia 16
Y1l mexay | 107-108 \ [TepneHAMKYISIPHOCTD TIPSIMOM M TUIOCKOCTH. 2 JIP13, JIP14
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NpPSIMBIMH u | 109-110 | IlepneHauKyssip ¥ HAKJIOHHAS. YTOJ MEXAY MPSIMON M IUIOCKOCTHIO. 2
MJIOCKOCTSIMHU. 111-114 | lIpakTH4yeckoe 3ansitue Ne25 4
3a1auu Ha ONpeIeIeHNE YTila MKy NMPSIMON M IIIOCKOCTBIO.
115-116 | /IByrpaHHbIi yroy. YTod MeXay MI0CKOCTIMHU. 2
117-118 | [lepneHAUKYISIPHOCTH IBYX INIOCKOCTEH. 2
119-122 | [IpakTnyeckoe 3aHsaTHE Ne26 4
Teopema o0 Tpex NepHEHIUKYISAPaXx.
PaccTosiHME OT TOYKH 10 IUIOCKOCTH.
CamocrosiTesibHas padora o0yuaromuxcs NeS 16
1. UccnenoBaremxckas padora “Bo3HukHOBEHHE reoMeTpun”
2. Hanucanue nokinana “Mcropust pa3BUTHSL CTEpEOMETPUN”
3. Hammucanwme pedepara “O reomerpun JlobaueBckoro u akcuomaruke EBKimmoBoi
reoMeTpun’
4. Cocrasnenue kpoccBopja “IIpsimbie v MIIOCKOCTH B TPOCTPAHCTBE”
Pa3nen 6. KoopauHaTsbl 1 BEKTOPBI 33
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 8
Koopaunarsl u | 123-124 | IlpssmoyroJibHasi CUCTEMa KOOPAMHAT B IPOCTPAHCTBE. 2 JIP13, JIP14
BEKTOPbI B | 125-126 | ®opmyIia pacCTOSHUS MEXIY IBYMs TOUYKaMH. Y paBHEHHUE chepsl. 2
NPOCTPAHCTBeE. 127-128 | YpaBHEHHE MIOCKOCTH U MPSMOIA. 2
129-130 | Mpakru4eckoe 3ausaTHe Ne27 2
Pemenue 3amau mo teme: KoopanHATHI M1 BEKTOPHI B TPOCTPAHCTBE.
Tema 6.2. Coaepxanue yueOHOro MaTepuaa 15
CxkansipHoe 131 BexTopsl. Monyne BekTopa. 1 JIP13, JIP14
Npou3Be/eHue. 132-133 | PaBencTBO BekTOpoB. CI0XKEHNE BEKTOPOB. 2
134-137 | MipakTuueckoe 3ansaTue Ne28 4
JIeficTBHS ¢ BEKTOpaMH.
138-139 | YmHOXeHHe BeKTopa Ha uncio. Pa3nojkeHre BEKTOpa 1o HarpaBJICHHUSIM. 2
140-141 | Yron Mexay AByMsl BEKTOPaMH. 2
142-143 | IIpoekuusi BEKTOpa Ha OCh. 2
144-145 | TIpakTuueckoe 3ansTue Ne29 2

JudpdepeHupoBaHHBIN 3a4ET
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CamocrosiTesibHast paboTa o0yuarommuxcs Ne6 10
1.Hanucanue noknana “Cummerpust BOKpYyr Hac”

JOKINaz p pyr
2. Hanucanue nokiana “IIpeoOpa3zoBanust MIOCKOCTH B TPOCTPAHCTBE”
3. Hanucanue goknana “BexkTopHoe 3a1aHue IPSMbIX U IIJIOCKOCTE B TPOCTPAHCTBE”
4. Hammucanue pecdepara “3onoroe ceueHue”

111 cemecTp
Pasznea 7. Hauaa MmaTreMaTH4eCKOro aHAJIN3A 52
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 4
IocienoBarenpHocTn | 146-147 | CpoiicTsa YHCIIOBBIX HOCJIE0BATEIbHOCTEH. CymmupoBaHue 2 JIP13, JIP14

H0CJIE10BATEIbHOCTEH.
['eomeTpuueckas nporpeccusi. ApupmMeTnieckas Iporpeccus.

148-149 | IlpakTuveckoe 3anaTHe Ne3( 2
Brrauciienus WieHOB MOCIIe0BATEILHOCTH.
Tema 7.2. Conep:xanue yueOHOro Marepuasia 6
ITpounsBoanas. 150-151 | ITonsTHe o npousBoAHOM QyHKIMH. ['eoMeTprUeCKUil CMBICT TPOU3BOAHOM. 2 JIP4, JIP13,
YpaeHenue 152-153 | du3HYeCKUii CMBICI IIPOU3BOIHOIA. 2 JIP14
KacaTeJIbHOH K YpaBHeHHUe KacaTeabHOM K TpaduKy GyHKIUU.
rpapuxy pyHKuuu. 154-155 | MpakTnyeckoe 3ansaTue Ne31 2
CocraBreHne ypaBHEHHs KacaTeIbHON K rpaduKy (YHKIHH.
Tema 7.3. Coaep:xanue yueOHOro MaTepuasa 14
Dopmy.ibl 156-157 | IIpou3BogHBIC CYMMBI, Pa3HOCTH. 2 JIP13, JIP14
anddepenuuposanus [TpousBoHas npousBeaeHus. [[pou3BoOIHAs YACTHOTO.
158-159 | IlpousBomHas crenenHoi Gyakwn. [Ipon3BorHAs MOKa3aTeIFHON (QYHKIINH. 2
160-161 | ITpou3BoHBIE TPUTOHOMETPHUUECKUX (DYHKITHIA. 2
162-165 | MpakTuueckoe 3ansaTue Ne32 4
BeruniciieHne mpon3BOIHBIX 3JIEMEHTAPHBIX (PYHKIMH
166-167 | ITpou3BoaHAs CIIOKHOM (DYHKIINH. 2
168-169 | IpakTuueckoe 3ansTue Ne33 2

Brruncnenue npon3BOAHBIX CIOXKHBIX (YHKIUH

Tema 7.4. Conep:xaHue yueOHOro MaTepuasa 12
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IIpumenenne 170-171 | Bospacranne u yObiBanue (QYHKUMU. TOYKM MaKCHUMyMa, MHHUMYyMA. 2 JIP13, JIP14
NMPOU3BOJIHOM K DKCTpeMyM (PYHKIHH.
HCCJICIOBAHUIO 172-173 | lIpakTuyeckoe 3ansaTue Ne34 2
pyHxuumii. Bo3spacranue u yobiBaHuE, SKCTpeMyM (DYHKITHH.
174-175 | MOHOTOHHOCTb (PYHKITUH. 2
HauOonpiue, HanMeHblINe 3HAUYCHUS (PYHKIIMH.
176-177 | lIpakTudeckoe 3anaTHe Ne35 2
HaxosxneHne HauOoJIbIlero ¥ HAaMMEHbIIEero 3Ha4eHus1 GyHKLUU.
178-179 | [IpumeHeHue MPOU3BOIHON K UCCIEIOBAHUIO (DYHKITUH. 2
180-181 | MpakTuueckoe 3ansaTHe Ne36 2
HccnenoBanue, nocTpoeHue rpagukoB QyHKIHHA.
CamocrosiTesibHas padoTa o0yuaromuxcs Ne7 16
1. Hantucanue “Mcropus pa3BuTus Npou3BOAHON”
2. CocraBnenue kpoccopaa “JluddepenuupoBanue”
3. PacuetHo-rpaduyeckas padora “Ilonstre quddepennmana u ero npuiaoxKeHue”
4. Pemenue 3a1au Ha temy [loHsTHE O MU PepeHIInanbHBIX YPaBHEHUAX
5. Hanmcanue noxiana “Kak ucnosp3yercsi B IPUIIOKEHHUSIX OHITHE TPOU3BOJHON?”
Pa3nes 8. MHTerpan u ero npuMeHeHne 30
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJia 6
IlepBooOpa3nas. 182-183 | CgoiicTBO nepBOOOPa3HOA. 2 JIP13, JIP14
184-185 | [IpaBuia BEIYMCIICHUS IEPBOOOPA3HBIX. 2
186-187 | MpakTuueckoe 3anstue Ne37 2
Brruncnenue nepBooOpa3HbIX.
Tema 8.2. Coaepixanue yueOHOro MaTepuasa 14
Hurterpan u ero 188-189 | HeompeneneHHble HHTErPaIbI. 2 JIP13, JIP14
NIPUMEHCHMS. 190-191 | 3amava o TUTOIIA I KPUBOJIWHEHHOW TPATICIIHH. 2
®opmyna HeloTona- ®opmyna Hetotona-JleitOnuna.
JleitOHuna.
192-195 | Mpakruyeckoe 3ansitue Ne38 4
Brluncrnenue mionanei KpUBOJIMHEHHBIX TPAIICLIHMN.
196-197 | OnpeneneHHbIC HHTETPAIIBI. 2
198-199 | IpakTuyeckoe 3ansaTHe Ne39 2

Brrancnenue ONMPECACIICHHBIX HHTCI'PAJIOB.
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200-201 ‘ [IprMeHeHne UHTETPAIOB B (PU3HKE U TEOMETPHH. 2
CamocrosiTesibHas padoTa o0yuawuuxcsi Ne§ 10
1. Haniucanue noknaaa “O npoucxoxaeHU TEPMHUHOB M 0003HAYEHUIH HHTETPATHHOTO
WCUYUCIIEHUS
2. Pemienue 3a1au Ha TeMy [Ipumenenue uurerpaia
3.CocraBnenue kpoccBopaa “IlepBooOpa3Has u unTerpan”
4. NaTepnperanns HHPOPMALIMU HHIUBHYaJIbHOTO IIPOEKTA.
Pa3znen 9. MHOrorpanHHuKHM M Tejia BpalleHusl 50
Tema 9.1. Coaep:xaHue yueOHOro MaTepuaJia 15
MHOrorpaHHuKH. 202 CnoBapb reoMeTpHH. 1 JIP13, JIP14
203-204 | [Tapannenenunen. [IpsMoyroyibHbII mapanienenumnes. 2
205 Ky®0. 1
206-207 | ITpusma. [Ipsimast, mpaBUIbHAS MTPU3MA. 2
208-209 | MMpakTuyeckoe 3ansaTue Ne4( 2
Pemenue 3a/1a4 Ha cBOICTBA MPU3MBbI, apasIeIenuNeN1a.
210 [Mupamupga. Terpasap. 1
211-212 | IpakTuyeckoe 3ansaTue Nedl 2
Pemenue 3aga4 Ha CBOMCTBA MUPAMHUJIbI, TETPA3IPA.
213-214 | CummeTpuu B MHOTOTpaHHUKaX. [IpaBUIIbHBIE MHOTOTpAaHHHKH. 2
215-216 | IpakTnyeckoe 3ansTHe Ne42 2
[Toctpoenue ceuennii kyda, IpU3Mbl, TUPAMHU/IBI.
Tema 9.2. Conep:kanue y4eOHOIro MaTepuaa 8
Tesa n moBepxnoctn | 217-218 | Hunmunap. Konyec. 2 JIP13, JIP14
BpalleHus. 219-220 | IpakTnyeckoe 3ansaTHe Ned43 2
[TocTpoeHue ceueHuni HMIMHAPA, KOHYCA.
221-222 | lllap u cdepa, X cedeHusl. 2
KacarenbHast I10CKOCTh K cdepe. YpaBHeHue chephl.
223-224 | llpakTnyeckoe 3ausTue Ned4 2
Pemenue 3a1a4 o teme: Tena U MOBEPXHOCTH BpaILICHHS
Tema 9.3. Coaeprxanue yueOHOro MaTepuaJia 9
HN3mepenus B 225 [Tnomans n 06beM kyba. [lnomans 1 00beM napaienenuneaa. 1 JIP14, JIP15
r€OMETPHUH. [Tnomane mpu3mMel. OObEM MTPU3MBL.
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[Tnomane nupamusl. O0BEM TUPAMUIBL.

226-227 | IlpakTu4yeckoe 3ansitue Ned5 2
[TpoGiieMHBIH ypok
«Bprurcnenue miomazeil moBepXHOCTH MHOTOI'PaHHUKOB.
228-229 | IIpakTnyeckoe 3ansaTHE Ned6 2
Brruncnenrie 06beMOB MHOTOTPAHHHUKOB.
230-231 | Imomans mumuaApa. OOBEM HUIUHAPA. 2
[Tnomane konyca. O6beM konyca. [lnomans u o6bem mapa.
232-233 | IIpakTu4yeckoe 3ansitue Ne47 2
Brruucnenue miomnazeit 1 00beMOB TeJl BpaleHUsI.
CamocrosiTesibHas padoTa o0yuaromuxcs: Ne9 18
1. Co3nanue npe3eHranuu “MHOrOrpaHHUKU B apXUTEKTYpPE U CTPOUTEIILCTBE
2. I'padmueckas pabora “M3roroBiaeHue pa3BepTOK U MOJCICH Pa3IUYHBIX TN
3. 'padmyeckas padora “MeTobl TOCTPOCHUS CEYCHUA™
4. Pemenue 3a1a4 Ha TeMy [IpaBuiibHbIC ¥ TOTYMPaBUIbHBIE MHOTOTPAHHUKH
5. Pemenue 3ana4 Ha Temy OO0beMbl GUryp
6. Hanncanue noknana “EnvHUIBI H3MEpEHUS’
7. Pemenue 3a1a4 Ha TeMy Bbluncienue miomaay NoBepXHOCTH U 00beMa CII0KHBIX Tel.
IV cemectp
Pa3nen 10. YpaBHeHusi U HepaBeHCTBA 41
Tema 10.1. Coaep:xaHue yueOHOro MaTepuaJa 18
YpaBHeHus u 234-235 | PaBHOCHIIBHOCTD YpaBHEHUI. OCHOBHBIE IPUEMBI PELICHUs] ypaBHEHUH. 2 JIP13, JIP14
CHCTeMbl ypaBHEHHIA. PannonaneHble ypaBHeHHUs. VppanmoHalbHbIE ypaBHEHUS.
236-237 | IMpakTuveckoe 3ansiTue Ned8 2
Penienne panmoHanbHbIX PaBHEHUM.
238-239 | IpakTuveckoe 3ansiTue Ne49 2
Pemienne nppanmoHaabHbIX YPaBHEHUM.
240-241 | IlokazaresbHble ypaBHEHHUS. 2
242-243 | IIpakTyeckoe 3ansaTHe Ne5( 2
Pemennie nokasareabHbIX YpaBHEHHI.
244-245 | TpUroHOMEeTpHUYECKUE YPaBHEHHUS. 2
246-247 | IlpakTuuyeckoe 3ansitue Ne51 2

PemieHre TpUroHOMETPUYECKUX YPABHEHUH.
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248-249 | OcHOBHBIE IPHEMBI PEILICHHUS CUCTEM YPaBHEHHH. 2
250-251 | IIpakTu4yeckoe 3ansitue Ne52 2
Peuienne cucreMm ypaBHEHH.
Tema 10.2. Conep:kanue y4eOHOTro MaTepuaa 4
HepaBeHncrsa. 252-253 | PaunonanbHbIe U UppaMOHATFHBIC HEPABEHCTBA. 2 JIP13, JIP14
[Toka3arenbHblE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
254-255 | IIpakTu4yeckoe 3ansitue Ne53 2
Pemienne HepaBeHCTB
Tema 10.3. Coaep:xanue y4eOHOro MaTepHuaJia 7
Hcnonb3zoBanue 256-257 | MeTon MHTEpBAJIOB MIPH PEUICHUN HEPABEHCTB. 2 JIP13, JIP14
CBOIiCTB M rpagMKoB | 258 N300paxeHre Ha KOOPIMHATHON MJIOCKOCTH MHOXECTBA PEUICHUN YpaBHEHHIA 1
byHxuuit npu C IBYMsI IEPEMEHHBIMHU U UX CUCTEM.
PelIeHHH YPABHEHUH | 250-260 | M300pakeHHe Ha KOOPAMHATHOH IIIOCKOCTH MHOXKECTBA  pElICHHIA 2
H HCPABCHCTB. HEPAaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.
261-262 | IIpakTnyeckoe 3ansaTHE No54 2
Pemienne ypaBHeHMH, CHUCTeM YpaBHEHMH H HEPaBEHCTB C JABYMS
NIEPEMEHHBIMH.
CamocrositesibHas padora o0y4yarommxcst Nel0 12
1. Hantucanue noxnana “Crioco0bl perieHuil KBaJpaTHbIX YpaBHEHUIN U HEPABEHCTB
2. PacuetHo-Tpaduueckas padora “HccnenoBanue ypaBHeHUI U HEPABEHCTB C
rnapameTpom”
3. PacuetHo-rpaduyeckas padora “I'paduyeckoe perieHue ypaBHeHHH 1 HEPaBEHCTB”
Pasznen 11. KomOuHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEH 43
Tema 11.1. Coaepxanue yueOHOro MaTepuaJia 12
Komo0unaropuka. 263-264 | OcHOBHBIEC IOHSATHSI KOMOMHATOPHUKH. 2 JIP13, JIP14
®opmysa bunoma- 265-266 | ITpaBuna komObunatopuku. Popmyna bunoma-HbroToHA. 2
HeroToHa. . 267-268 | [IpakTHuyeckoe 3ansaTue Ne55 2
Pemenune 3anaq Ha popmyny bunoma-HeroToHa.
269-270 | CpoiicTBa OMHOMHHAJIBHBIX KO3(PPHUIINEHTOB. 2
271-272 | Tpeyronpuuk [lackass. 2
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273-274 | lIpakTHyeckoe 3ansaTHe Ne56 2
Perenne KOMOMHATOPHBIX 33au.
Tema 11.2. Coaeprxanue yueOHOIro MaTepuaJa 15
DJIeMeHTbI TeOPUH 275-276 | Ypok-ceMuHap 1o Teme "DJIeMEeHTHl TEOPUH BEPOSTHOCTEH . 2 JIP13,JIP14
BEPOSITHOCTEH U 277-278 | CroxxeHue U yMHOXKEHHE BeposTHOCTEW. [loBTOpHBIE HcnbiTanus. CiydaiiHas 2
MaTeMaTHYeCKO# BEJIMYMHA.
CTAaTHCTHKH. 279-280 | IIpakTnyeckoe 3ansaTHE No57 2
Cayuaiinas 3aga4yu Ha CBOMCTBA BEPOATHOCTEM.
BeJIMYIHMHA. 281-282 | I'enepanbHasi COBOKYIHOCTh, BBIOOPKA. 2
283-284 | Cpennee apupMeTHIecKoe, MeIMaHa. 2
285 IIpakTHyeckoe 3anaTHE No58 1
Brruucnenue Beposatocte. [IpukiiagHble 3agaum.
286-287 | IIpakTn4yeckoe 3ansitue Ne59 2
[IpencraBieHne YUCIOBBIX TaHHBIX.
288-289 | IIpakTnuyeckoe 3ansitue Ne60 2
Pemenue 3agau.
CamocrositesibHas padora o0y4yarommxcs Nell 16
1. Hanucanue noxnana “Cxema bepHyIiiu mOBTOPHBIX HCHIBITAHUN
2. Hanuchue pedepata (1o BIOOpPY)
3. Coznanue npe3eHTanuu «JeMeHTbl KOMOWHATOPUKN»
4. CocraBneHue KkpoccBopa «OCHOBHbIE MTOHATHS KOMOUHATOPUKI
5. Hanmcanue noxnana «bunom HerotoHa u tpeyronbHuk Ilackansy
HUTOI'O: 433
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5. YCJIOBUA PEAJIMBAIIUU ITPOT'PAMMBI YYEBHOT O ITPEJIMETA

5.1. TpeGoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHuI0
Peanuzanus yaeGHOrO peamera TpedyeT HaIuus:
- yueObHOTO KaOMHeTa;
- KOMITBIOTEP C JUIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEANA ITPOEKTOD;
- cTaHJapTa cpeaHero (IOJIHOT0) 001Iero 00pa3oBaHus 10 MaTeMaTUKe (PO UIBHBIA YPOBEHbD);
- Hay4HOM, Hay4YHO-TIOMYJIIPHOM, UCTOPHUUECKOH JIUTEPATYPBI;
- CIIPAaBOYHBIX MTOCOOUH (PHITUKIIONEANH, CIOBAPH, COOPHUKHA OCHOBHBIX (DOPMYJI | T.I1.);
- TaOJIMLIBI 110 anreOpe U HayallaM aHalli3a, FTeOMETPUH IS CIIO;
- ayAUTOPHOW JIOCKM C MAarHUTHOH MOBEPXHOCTHIO M HAOOPOM MPHUCIOCOOJICHUN IS KPEIICHUs
TadIIuL;
- KOMIUIEKTa CTEPEOMETPUUECKUX TeJl (AEMOHCTPALIMOHHBIN);
- mKada CeKIMOHHOTO I XpaHEHUs1 000PYAOBaHUS
- CTEH/1a SKCIIO3ULIMOHHOTO.
Peanuzamust mporpammbl  y4eOHOrO TMpeAMeTa MpelycMaTpuBaeT HCIHOJIb30BaHUE IH(PPOBBIX
obpazoBarenbHbIX pecypcoB: Google Kiace, o6mako Maiin, POIII .

5.2 UndopmannoHHoe odecnieyenne 00yueHust
Ilepeyenb yueOHbIX n31annii, UHTEpHET-pecypcoB, 10NOJTHUTEIbHOM JIUTEPATYPHI:

OcHoBHasi IuTEpaTypa
1. bammakos M.M. Maremartuka: anreOpa ¥ Havajga MaTeMaTHYECKOrO aHalu3a, TeoOMeTpHs: yueo.
JUIA CTyA. yupexnaeHuil cpen. mpod. obpazoBanumst / M.M.bammakos.- 3-e wu3nm., crep.- M.:
N3natensckuii neHTp «Akagemusi», 2017.
JonosHUTeIbLHAS JUTEPaTypa

1. Anrebpa u Hayasa Maremaruyeckoro aHammsza. 10-11  kmaccel:  ydyeOHUK — Ans
o0mieoOpa3oBaTeNbHbIX  OpraHu3auuili: 0a3oBbli W yrinyOneHHbl ypoBHH / ALl Annmos,
HO.M.Kossirun u jip. -3-e u3sf., nepepad.- M.: [Ipocsemenue, 2016.
2. AnreOpa M Hayala MaTeMaTHYECKOro aHainu3a. Meromamyeckue pekomeHmanuu. 10-11 kmaccsr:
yuebHoe mocobue s obmeobpa3oBarenbHbix opranmzanuii / H.E. ®enopoa, M.B.TkaueBa .-3-¢
u3[., nepepad. - M.: IIpocsenienue, 2017.

HNuTepHeT-pecypcsl
1. Bes dIIeMEHTapHast MaTeMaTuKa: Cpennss MaTeMaTu4ecKas MHTEPHET-IIKOJIa
http://school.msu.ru
2. T'azera «Marematrka» usnareiabckoro goma «llepBoe centsaops» http://mat.1september/ru
3. Maremaruka B OTkpbiTOM KoJutemke http://math.oumet.ru
4. Marepuansl Mo MmaremMatuke B EnuHON KojuleKimu HU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB
http://school_collection.edu.ru/collection/matematika/
5. OOmepoccuiickuii Maremaruaeckuii mopran Math Net.Ru http://www.mathnet.ru
6. ITopram Allmath.ru — Bcs maremaTrka B ogHOM MecTe http://math.ournet.md
7. DOmnexrtponHas Ooubnmoreka http://www.znanium.ru

5.3. O0mme TpedboBaHKMS K OPraHU3aNMU 00Pa30BaTeILHOI0 MPoIecca
VYcnoBus MpoBeNeHUs 3aHATHNA, KOHCYJIbTAIIMOHHOW MOMOIIM OOydYarolmuMCsi, B TOM YHUCIE C
pUMeHEeHHEM (OPM FIIEKTPOHHOTO 00YyUEHHs U IUCTAaHIIMOHHBIX 00pa30BaTEeNbHbBIX TEXHOJIOTUMN:
Opranuzanus 00pa3oBaTeNbHOTO Mpoliecca B 00pa30BaTEIbHOM YUPEKIESHUU OCYIIECTBISETCS B
COOTBETCTBUU C 00pa30BaTEIbHBIMU IIPOrpaMMaMH U PACIIMCAHUSIMU 3aHITHHA.
[Ipu peanuzanuu 0Opa3zoBaTeNbHBIX MPOrpaMM HE3aBUCUMO OT (HopM MmoyueHus oOpa3oBaHH
MOT'YT MNPHUMCEHATHCA JSJICKTPOHHOC o6yquI/Ie, JUCTAaHIITMOHHBIC 06p330BaTeJ'H)HBIe TEXHOJIOTUHU
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B TIOPSIZIKE, YCTAHOBJIEHHOM (heZiepalibHbIM OPraHOM HCHOJHHUTENIBHOM BIIACTH, OCYLIECTBISIOIINM
GbyHKIMM 10 BBIPaOOTKE TOCYJapPCTBEHHOM MOJUTUKH U HOPMAaTUBHO-TIPAaBOBOMY PETYJIUPOBAHUIO B
cdepe obpazoBaHusl.

[Ton »neKTpoHHBIM OOyYEHHEM TIOHUMAETCS OpraHu3anus o0pa3oBaTENbHOIO Ipolecca ¢
NpPUMEHEHHEM CcoJieprKalleiicst B 0a3ax JaHHBIX U MCIOJIB3YEMOU MNP peaan3ai 00pa3oBaTeIbHbBIX
nporpaMMm  HHGOpPMAIMK M O00ECIeUnBaONIMX €€ 00paboTKy HHGOPMAIIMOHHBIX TEXHOJIOTHH,
TEXHUYECKUX  CpPEACTB, a  Takke  HH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX  CeTeld,
ofOecreunBarOIIMX Tepeady MO JHMHHUSIM CBSI3M yKa3aHHOW HH(OpMaluu, B3aUMOJCHCTBHE
YYaCTHHKOB 00pa30BaTEIBLHOIO IpOIIecca.

IIpenogaBare/ib HCIOJIB3YeT:
1. DnekrponHsie o6pazoBaTenbHbIe pecypchl: Google Kitace, obmako Maiin, POIII.
2. DnexTpoHHbIe HHPOpMaMoHHbIe pecypehl: OBC, TemaTuyeckue caiThl, MOPTabL, I0TYO.
3. TexHonoruyeckue CpeacTBa IMpH IMOMOIIM KOTOPBIX OCyIIecTBisIach cBs3b: [IK, HOYTOVK,
IUTAHIIET, CMapTQOH.

6. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJJMETA

KoHTpoib M omeHKa pe3yibTaTOB OCBOGHMS Y4eOHOrO IpeaMeTa OCYLIECTBISETCS
npernojaBaTesieM B IIPOLECCE IPOBEIEHUS NPAKTUUYECKUX 3aHATUM, TECTUPOBAaHUSA, a TaKKe
BBIOJIHEHUS] ~ OOYYaIOLIMMMCA  MHAWBUAYAJIbHBIX  33JaHUM, HMHIUBUAYaAJIbHBIX  IIPOEKTOB,
UCCJIEJOBaHMM, B TOM YHCJIE C IPUMEHEHUEM (POPM 3JIEKTPOHHOIO OOY4YEHMsI M JUCTAHLIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

(DOpMI)I H METOAbI KOHTPOJIA U OCHKHA

Pe3yabTaThl 00yuyeHus
pe3yJibTaToB 00y4eHHs

1 2

JIUYHOCMHbIE.

— cOpMUPOBAHHOCTH MpeACTaBICHUI o | 1.YcrHslit onpoc.
MaTeMaTHKe KaK YHHBEpPCAJILHOM s3bIKEe HaykH, | 2. TecToBoe 3amaHue.
CpeACTBE MOJIETUPOBaHMs SBJICHUN U mporeccoB, | 3. CamocTosTeNbHas paboTa.

HJIesIX U METOJIaX MaTeMaTHKH; 4. ®oTo-0TYET.
— MOHMMaHUE 3HAYMUMOCTH MaTeMmaTtuku a7 | 5. Omnpoc B pekuM BUACOKOH(DEpEHITHH.
HayYHO-TEXHUYECKOTO nporpecca, | 6.0n-line-onpoc Ha narpopme Google Knacc.

c(hOPMHUPOBAHHOCTh OTHOINEHUS K MareMaruke | /. MaTeMaTM4ecKuMi JUKTaHT.
KaK K 4acTh OOUIEYENOBEYECKON KyIbTyphl uepes | 8. uddepenunpoBannbli 3a4€T.
3HAKOMCTBO C HCTOpPHUEH pa3BUTUS MAaTEMAaTHKH,
JBOIIONMEH MaTEMaTHICCKUX UICH;

— pa3BuTHE JIOTHYECKOTO MBIIICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMUYECKOH  KYIBTYpPBl,  KPUTUYHOCTHU
MBIIUIEHUSI Ha YpPOBHE, HEOOXOAWMOM ISt
Oymyuieit mpodeccuoOHANBHON ACSITENFHOCTH, IS
MIPOJIOJKEHHST 00pa30BaHUS U CaMOOOpPa30BaHUS;
— OBNIQJICHHE MATeMAaTUYECKUMHU 3HAHUSIMH U
YMEHHUSMH, HEOOXOJWMBIMH B TIOBCEIHEBHOM
KHU3HH, JUII OCBOEHHUS CMEXHBIX €CTECTBEHHO-
HAyYHBIX JUCTIUTLTAH u JUCTIMILITAH
npoeCCUOHATBHOTO  LUKJIA, [ TOJYy4YeHUs
oOpa3oBaHusi B 00jacTsX, He TpeOyrommx
yri1yOJeHHON MaTeMaTH4ecKoi MOATOTOBKH,

— FTOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B
TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha MPOTHKEHUU
BCEH KM3HHW, CO3HATENBHOE OTHOIIEHHWE K
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HEMpPEepPhIBHOMY OOpa30BaHUIO KaK  YCIOBHUIO
yCHenHou mpohecCHOHATBHON B OOIIECTBEHHOM
JIeSITEIILHOCTH;

— FOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSTEILHOU
TBOPYECKON U OTBETCTBEHHOM JEATEIIbHOCTH;

— TOTOBHOCTB K KOJIJICGKTHBHOMN pabore,

COTPYAHUYECTBY co CBEPCTHUKAMU B
o0pa3oBaTeNbHONW,  OOLIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeI0BATENLCKOM, IIPOEKTHOMN u
IPYTHUX BUAAX ACATEIbHOCTH;

— OTHOLIEHUE K npogeccuoHaTbHON
JEATEIIBHOCTH KaK BO3MOXKHOCTH y4yacTHs B
peiCHUN JIMYHBIX, OGH.IGCTBGHHBIX,
roCylapCTBCHHBIX, 00IIeHaIIMOHAJIBHBIX
pooem;

Memanpeomemuuple:

— YMCHHUC CaMOCTOATCJIBbHO OIPCACIIAThL LCIIN

NEeSATEIbHOCTH u COCTAaBJISTh IIJIaHBI
NEATEIbHOCTH; CaMOCTOSTEIIBHO OCYILLECTBIIATD,
KOHTPOJINPOBATh u KOPPEKTUPOBATh

JIeSITENLHOCTD, HCIIOJb30BaTh BCE BO3MOIKHEIC
pecypehl i TOCTHXKEHHS! TTOCTABJICHHBIX IIEJICH
W peaju3aliK IUTAaHOB JCATEIHHOCTH, BBHIOMPATH
YCHENIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUAX;

— YMEHHE IPOJIYKTUBHO 00111aThCs n
B3aUMOJICHICTBOBAaTh B IMPOIIECCE COBMECTHOMU
NEeSATEIbHOCTH, YYWUTHIBATh IMO3ULHUHU  JPYTHX
YYaCTHUKOB JICITEIILHOCTH, 3¢ (heKTHBHO
pazpemiats KOHQIUKTHL;

— BJIQJICHHE HABBIKAMU TMO3HABATEJIbLHOU, yueOHO-
HCCIEA0BATENIbCKOM U MPOEKTHOM JeATEIbHOCTH,
HaBBIKAMH pa3pelieHus mpooseM; ClIOCOOHOCTh U
TOTOBHOCTh K  CaMOCTOSITEILHOMY  TOUCKY
METOZOB  pEHIeHUsT  NPAKTUYECKUX  3ajad,
MIPUMEHEHHUIO PAa3JIMYHBIX METOJOB O3HAHUS;

— F'OTOBHOCTB M CIIOCOOHOCTE K CAMOCTOSITEIIbHOM
MH(OPMAIIMOHHO-TIO3HABATENLHOM JIEATENBHOCTH,
BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX
HCTOYHHKAX uHbopMaIuy, KPUTHYECKH
OIICHMBAaTh W WHTEPHPETUPOBATH WH(OOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJAQJICHHE SI3BIKOBBIMH CPEJICTBAMH: YMEHHUE
SICHO, JIOTMMHO M TOYHO H3JIaraTh CBOIO TOYKY
3peHHsI, WCIOJIb30BaTh aJ€KBAaTHBIC S3BIKOBBIC
CpEeNCTBa;

— BJaJCHHE HaBBEIKAMU MO3HAaBaTEJIbHOM
pediekcu  KaKk ~ OCO3HAHHUS  COBEPIIAEMBIX
JNEWCTBUA M  MBICIHMTENBHBIX TMPOLIECCOB, UX
pe3yabTaTOB M OCHOBAHMM, TPAHUI] CBOETO 3HAHMS
M HE3HAHWs, HOBEIX IIO3HABATENLHBIX 3aJad M
CPENCTB JIJIsl UX JIOCTUKEHUS;

— TEJICYCTPEMJICHHOCTh B TIOMCKaX W TMPUHSATHU
pemieHnid, CcooOpa3uUTENbHOCTh W HMHTYHIIHS,

1. VcrHsiii onpoc.

2. TectoBoe 3aanue.

3. CamocrosTenbHas paboTa.

4. ®oTo-0TUET.

5. Onpoc B pexuM BUACOKOH(EPEHIINH.
6.0n-line-ompoc Ha mrardpopme Google Kacc.
7. MaremaTnueckuil IUKTAHT.

8. uddepeHnpoBaHHbIA 3a4ET.

9. Dk3ameH.

28




Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTaBICHMUIA;
CIOCOOHOCTh ~ BOCIPUHMMATh  Kpacoty U
TapMOHMIO MUPA;

npeomemuuwie:

— ¢(hOpMUPOBAHHOCTb IIPEICTaBICHUN 0
MaTeMaTHKe KakK 4YacTH MHPOBOM KYJIbTYpbl MU
MECTE MAaTEMAaTUKHU B COBPEMEHHOM LIUBUIIM3ALINH,
croco0ax ONMMCaHUs SBJICHUN pealbHOTO MHpa Ha
MaTEMaTHUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTH IIPEACTABICHUI 0
MaTEMaTUYECKUX IOHATHSAX KaK BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX, ITO3BOJISAOIINX
ONMCHIBATh M H3Yy4aTb pa3Hble IPOLECCHl U
SIBJIICHMS; IIOHUMaHue BO3MOKHOCTH
AKCMOMAaTHYECKOI0 IMOCTPOCHUS MaTEMaTUYECKUX
TEOPHiL;

— BIQJICHUE  METOAAMHM  JIOKa3aTelIIbCTB U
QITOPUTMOB PELICHUs, YMEHUE WX IPUMEHSATSH,
IIPOBOJUTH JOKA3aTENIbHBIEC PACCYKIECHUS B XOI€
peuieHus 3aay;

— BJIAQJICHUE CTAaHJAPTHBIMHU IIPUEMaMU PELICHUs

paloOHaIBHBIX nu HPPALMOHAIIBHBIX,
[I0KA3aTEIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB,
ux CUCTEM; UCIIOJIb30BaHUE TOTOBBIX

KOMIIBIOTEPHBIX IIpOrpamMMm, B TOM YHCIE IS
IIOMCKA IIYTH PELICHUs U WIUTFOCTPALUU PELICHUs
YPaBHEHUU U HEPABEHCTB;

— ¢(hopMUPOBAHHOCTb IIPEACTABICHUI 00
OCHOBHBIX IOHATHUSAX MaTEMaTUYECKOT0 aHAIN3a U
ux CBOMCTBAX, BIIAJICHUE yMEHUEM
XapaKTepU30BaTh MIOBEJICHUE byHKIMH,
UCIIOIb30BAHUE  IIOJYYEHHBIX  3HAHMM  JUIA
ONMCAaHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU IOHATUAMHU O ILNIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (uUrypax,
UX OCHOBHBIX CBOHCTBax; C(OPMHPOBAHHOCTH
YMEHHs pacro3HaBaTh reoMeTpuueckue (urypbl
Ha 4Yeprekax, MOJENSX M B pealbHOM MHUDE;

1. YcrHbiit omnpoc.

2. TecToBoe 3aanue.

3. CamocrosiTenbHas padboTa.

4. ®oTO-0TYET.

5. Onpoc B pexuM BUIEOKOH(EPEHIINH.
6.0n-line-ompoc Ha miardopme Google Kiacc.
7. MaTeMaTHu4eCKuid IUKTaHT.

8. InddepeHnpoBaHHBIN 3aYET.

9. Dk3ameH.
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IIPUMEHEHNE U3YYEHHBIX CBOICTB
reoMeTpuyeckux Guryp u Gopmyin ajis perieHus
TEOMETPUUECKUX 3aJa4 M 33[a4 C MPaKTHUYECKUM
CoJIepKaHUEM;

— ¢(hopMUPOBAHHOCTH IIpeICTaBICHUM 0
rporeccax u SIBJIICHUSIX, HMMEIOIINX
BEPOATHOCTHBI  XapakTep,  CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX
MOHATHUSAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM;
YMEHUH HaXOAUTh M OLIEHUBAaTh BEPOSTHOCTU
HACTYILICHUSA COOBITHI B MIPOCTEUIINX
MPAaKTUYECKUX CUTyaIUsAX u OCHOBHBIE
XapaKTEPUCTUKH CIIy4allHbIX BEJIUYNH;

— BJAJICHUE HABBIKAMHU MCIIOJIb30BAaHUS T'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM MPU PELICHUH 3a/1a4.

OIIEHKA OCBOEHMS OBYUYAIOIIIUMUCSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI B YACTHU JOCTUKEHUA TUNYHOCTHbBIX PE3YJIbTATOB
OneHka JOCTUXKEHHUS OOYy4YarOUIMMMCS JIMYHOCTHBIX pPE3yJbTaTOB IPOBOJUTCS B paMKax

KOHTPOJIBHBIX U OLICHOYHBIX ITPOLENYP, IPEAYCMOTPEHHBIX HACTOSIIEH IPOrPaMMOIA.

JIngHOCTHBIE Pe3yabTATHI @®opMbI H METOALI KOHTPOJS M OIEHKH
pe3yJabTATOB

JIPA-TIposiBnsronmiA M JIeMOHCTpPHpYIOIMi | —  JAEMOHCTpalus —HWHTepeca K  Oyayuiei
YBAKEHUE K JIIOJAM TpyJa, OCO3HAIOLIUA npodeccum;

LIEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsIuiics K
(GOpMHUPOBAaHUIO B CETEBOM Cpenie JTUYHOCTHO U

— TOTOBHOCTb K OOIIEHHIO M B3aHMMOJICHCTBHIO C
JIOJIBMHA CaMOTO Pa3HOTO CTaTyca, dTHUYECKOM,

npo(hecCHOHaTBHOIO KOHCTPYKTUBHOTO | PETMTHO3HOM NPUHAIC)KHOCTH 1 B
«uppoOBOTO CIeaar» MHOT'000pPa3HbIX 00CTOATENHCTBAX.
JIP13-JIemoncTpupyrommii yMeHHe | —  OlEHKa  COOCTBEHHOTO  MPOJBHKEHMS,

3¢ (PEeKTUBHO B3aUMOJACHCTBOBaTH B KOMAaHJE,
BECTU AMAJIOT, B TOM YHCIIE C MUCHOJIb30BAHUEM
CPEICTB KOMMYHHUKAIIUH

JMYHOCTHOTO Pa3BUTHS;
— y4acTHE B HCCJEN0BATENIBCKOM M MPOEKTHOU
pabore;

— ydacTue B KOHKypcax NpOo¢ecCHOHATbHOIO
MacTepcTBa, OJMMIHAAaXx 1o mpodeccun,
BUKTOpHHAaX, B IPCIMETHBIX HCACIIAX,

— coOJII0/IeHNe 3TUYECKUX HOPM OOLIEHMS MpH
B3aUMOJCUCTBUU C 00yJaronmmMucs,
MpenojaBaTes MU, MacTepaMu u
PYKOBOOUTEIISIMHU IIPAKTUKH;

— KOHCTPYKTHUBHOE B3aUMO/JICICTBHE B Y4eOHOM
KOJIJICKTHUBE/OpHUTaie;

JEMOHCTpAlMsl HaBBIKOB MEXINYHOCTHOTO
JICJIOBOTO OOIIIEHHUs, COLIMAaTIbHOTO UMHUJKA;
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NpPOSIBJIGHUE  KYJABTYpHl  MOTpeOIeHus
nH(pOpMalMY, YMEHUNA U HAaBBIKOB MOJIb30BaHUS
KOMIIBIOTEPHON TEXHHMKOH, HaBBIKOB OTOOpa U
KPUTUYECKOIO aHalu3a MH(POPMALUHU, YMEHUS

OPUEHTUPOBATHCS B uH(OPMAMOHHOM
MIPOCTPAHCTBE.
JIP14- JlemoHcTpupyromuii HaBBIKK aHamM3a ¥ | —  HPOABICHHE  KYIbTYypbl — HOTpeOIeHHUs

UHTEpIpEeTalu MHPOPMAIMN U3 Pa3IUYHBIX
HMCTOYHHKOB C YYE€TOM HOPMATHUBHO-TIPaBOBBIX
HOpM

nH(pOpMAINY, YMEHUN ¥ HAaBBIKOB MOJB30BAHMUS
KOMIIBIOTEPHON TEXHUKOH, HaBBIKOB OTOOpa M
KPUTHYECKOTO aHaiu3a WH(POpMAlUU, YMEHHUS

OpPUEHTUPOBATHCA B nH(pOpPMaITHOHHOM
IIPOCTPAHCTBE.
JIP15-/Iemonctpupytomuii  roToBHOCT, M | —  JAEMOHCTpauus —WHTepeca K  Oyaymiei
CIIOCOGHOCTh K 00pa3soBaHMIO, B TOM wucie | Hpodeccun;

caMo0o0pa3oBaHWIO0, Ha TMPOTSHDKEHUHM  Bcei
KU3HH; CO3HATEJIHHOE OTHOIIICHUE K
HENPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBHIO
YCITEIIHOU poQeCCUOHAITBHOM u
0OIIECTBEHHOMN AESITeTbHOCTH

— y4acTHE€ B HCCJIEN0BATEIBCKOM M IPOEKTHOU
pabore;

— y4yacThe B KOHKypcax Mpo(hecCHOHAILHOTO
MacTepcTBa, OJUMIHANaX 1O MPOQeccHu,
BUKTOPHUHAX, B IPEMETHBIX HEEIAX;

— KOHCTPYKTHMBHOE B3aUMOJICHCTBUE B y4eOHOM
KOJUICKTHUBE/OpHrase;

JIEMOHCTpPALIMSI HABBIKOB MEKIMYHOCTHOI'O
JIEJIOBOT0 OOILIEHNUS, COLIMATIbHOTO UMUIKA;

— TOTOBHOCTH K OOIIIEHUIO U B3aUMOJICUCTBHUIO C
JIOJBMH CaMOT'0 Pa3HOI0 CTaTyca, 3THUYECKOM,

pPETUTrno3HON IPUHAIEKHOCTH U B
MHOT000pa3HbIX 00CTOSATENILCTBAX;
—  TpOSBICHHE  KYIbTYphl  IOTpeOIeHUS

nH(popMaluK, YMEHUN U HABBIKOB MOJIb30BAHUS
KOMITbIOTEPHON TEXHUKOH, HaBBIKOB O0TOOpa U
KPUTUYECKOI0 aHalu3a WH(OpManuu, yMeHus
OPHUEHTUPOBATHCS B UH(POPMALIMOHHOM
IIPOCTPAHCTBE;

— yyacThe B KOHKypcax Mpo(hecCHOHAIBLHOTO
MacCTE€pCTBA U B KOMAHJIHBIX MPOEKTAX.
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