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Pabouas nporpamma yueOHoO# qucuumiauHbl «MaTemaTnkay pa3padoTaHa Ha OCHOBE
TpeboBanuit dexepanbHOrO0 TOCYAAPCTBEHHOIO0 O00Pa30BaTENILHOTO CTaHJApTa CPEIHEro
obmero ooOpazoBanusi (pea. ot 11.12.2020r.) u dDexpepanbHOTO TOCYAAPCTBEHHOTO
0o0pa3oBaTeNBPHOIO  CTaHJApTa  CpelHero  npodeccHoHaNbHOro  00pa3oBaHUsA MO
cnenuanbHoct 44.02.02 IlpenonaBaHue B HadalbHBIX Kjaccax ¢ ydetoMm Ilucema
Muno6pHayku Poccun «O HampaBieHHM J0paOOTaHHBIX PEKOMEHJAlMN 10 OpraHu3aluu
MOJIYYEHUsI CPEeIHEro oO0Imiero oOpa3oBaHMs B TIpelesaX OCBOEHHUS 00pa30BaTEIIbHBIX
IporpaMM CpeIHero MnpodeccHoHaNbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro
oOpa3zoBaHus C y4eToM TpeOoBaHUN (enepabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M MOJIy4yaeMOi MPOo(pEeCCUr UK CIEHUATBHOCTH CPEAHEr0 MPO(peCcCHOHATBHOTO
oOpazoBanus» B penaknuu 2017 roga, Konnenmuu npenomaBanusi 001eo0pa3oBaTeIbHBIX
JUCLHUIUIMH € y4eToM Npo¢ecCHOHATIBHON HAMpaBIEHHOCTH IPOTPaMM  CPEIHETrO
npo¢eCcCHOHAIBHOTO 00pa30BaHUs, peaTu3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs
(pactiopsbkerre Munnpocsemenuss Poccum ot 30.04.2021 NeP-98) u  mpumepHoii
MporpaMMbl  00111€e00pa3oBaTeNbHON y4yeOHON AuCUMIUIMHBI «Marematuka: anreOpa u
Hayaja MaTeMaTHYeCKOT0 aHAIN3a; TEOMETPHs» I POoecCHOHATBHBIX 00pa30BaTEeNbHBIX
opraHusanvii, pexkoMeHIoBaHHON dDenepasbHBIM  TOCYAAPCTBEHHBIM  ABTOHOMHBIM
yupexaenuem» denepanbHblii HHCTUTYT Pa3BUTHS 00pa30BaHU»
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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma o611eo0pa3zoBaTeNbHON yueOHOM TUCHUIUIMHBI «MaTtemMaTuka
npenHa3HaueHa A uzydeHus marematuku B I'TIOY «BopkyTuHckuii nenarormueckuit
KOJUIEIDK», Peau3yIoIIM 00pa30BaTeIbHyI0 IPOrpaMMy CpeaHero oomero oopa3oBaHus B
npejenax OCBOCHHMsS NPOrpaMMbI MOJATOTOBKH crienuanuctoB cpenHero 3seHa (ITTICC3)
CIIO no crienmnanbaocTr 44.02.02 TIpenogaBanre B HaYaIbHBIX KJIaccax Ha 0a3e OCHOBHOTO
o01iero o6pazoBanus (T'yMaHUTAPHBIA TPOGUIIB).

Pabouas nmporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpeanero obiiero
00pa3oBaHMs, MPEIBSIBISIEMBIX K CTPYKTYpe, COJCpPKAHUIO U Ppe3ylbTaTaM OCBOCHHS
y4eOHON JUCIUIUIMHBI «MaTteMaTuka.

Copneprxanue mporpaMmMmbl «MaremaTrukay HalpaBlIeHO Ha JOCTH)KEHHUE CIIeTYIOIINX

neJse:

— obecnedeHue cHOPMUPOBAHHOCTH MPEJCTABICHUNA O COLIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAaHOBIICHHS MAaTEMAaTUKU;

— obecrieueHne  C(OPMHUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMUYECKOTO U
MaTEeMaTHYeCKOTO MBILIUICHHUS;

— o0ecnedenue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH IOJYYCHHBIE 3HAHUS TPU
pELICHUH PAa3IMYHbIX 33/1a4;

— obecnedyeHne c(HOPMHPOBAHHOCTH TMPEACTABICHUH O MaTeMAaTHKE KaK YacTH
0O0IIIeueIOBEYECKON KYNbTYPhl, YHHUBEPCAIBHOM f3bIKE HAYKH, I1O3BOJISIONIEM
OIMCHIBATH M U3YyYaTh pEAIbHBIC TIPOLIECCHI U SIBIICHHS.

Pabouas npozpamma yuebHoll OUCYUNTIUHDBL oV/.04 Mamemamuxa
npedycmampuseaem peaiu3ayuio 0CHO8HbIX Hanpaesnenuti Paboueil npoepammvl 60CnumaHnus
cmyoenmog I'TIOY «BIIK» cneyuanvnocmu 44.02.02 Ilpenodasanue 6 Ha4anbHbIX K1ACCAX
NnOCpeOCmeoM BKIIOUEHUS. 6 COo0epicanHue OUCYUNIUHBL U MemOOUKy NpenooaeaHusl
PA3HO0OPA3HLIX (POpM Opeanu3ayuu OesimelbHOCMU CIMYOEHMOo8, Memoo08 U NPUemos
00yYeHUsl, HaNPABIEeHHbIX HA TUYHOCIHOE pA3sumue, CoOYyuaIU3ayuio U npo@eccuoHaibHoe
cmanogenue 00y4aruuxcs.

B pabouyro mporpammy BKITIOYEHO COJEpKaHHe, HAIPaBICHHOE HAa (OPMHPOBAHUE
y CTYIEHTOB KOMIIETCHIUN, HEOOXOAMMBIX Ui KAueCTBEHHOTO OCBOCHHS MPOTPAMMBI
MOJITOTOBKH CIEIHAIMCTOB CPEIHETO 3BE€HA crieruanbHOCTH «lIpenogaBanne B Ha9aIbHBIX
KJ1accax»

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHHAITJINHBI
«MATEMATHUKA»

Marematuka sBisgercss pyHIaMeHTalIbHOI 00111e00pa3oBaTeNbHON JUCIMILIMHON CO
CIIO)KUBIIMMCSL YCTOMYMBBIM COJIEP)KaHHMEM MU OOLMMHM TpPeOOBaHUSMH K MOJTrOTOBKE
oOyuaromuxcs. OTO BBIpAXAeTCs B COJEpKaHUU OOY4YEHMs, KOJIMYECTBE YacOB,
BBIICIIEMBIX HA M3YyYEHHE OTHAENbHBIX TEM TPOTrpPaMMBbl, TJIyOMHE HMX OCBOCHHS
CTyfeHTamMH, OOBeME€ M XapakTepe MPAaKTHYECKUX 3aHSATHHA, BUIAaX BHEAYJAUTOPHOU
CaMOCTOSITENTbHON PabOTHI CTYACHTOB.

OOme 1eny W3y4eHHs MAaTEeMAaTHKH TPAJAUIMOHHO pEAM3yIOTCsl B YeThIpeX
HanpaBJICHUAX:

1) oOriee npezcTaBieHne 00 HASIX U METOIaX MAaTEMATHKH;

2) UHTEJICKTYaJbHOE PA3BHUTHE;

3) oBnajieHHE HEOOXOAUMBIMI KOHKPETHBIMU 3HAHUSIMUA M YMEHHSIMHU;
4) BocTIMTaTEIbHOE BO3JICHCTBHE.

W3ydyeHne MareMaTUKH JJIs TYMaHUTapHOro mnpoduis MNpogdecCHOHATbHOIO
00pa30BaHMs XapaKTEPHBIM SIBIISIETCS YCUIIEHHE OOIIEKYIbTYPHON COCTaBIIsIONeN yueOHOM
JUCHUIUIMHBL C OpPHEHTalued Ha BU3YaJbHO-OOpa3HBIM M JIOTUYECKUI CTHIM yuyeOHOMH
paloThI.



Copepxanue y4yeOHON TUCHUILUIMHBI Pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMU
COJIEP>KATEIbHBIMU JIMHUSAMU 00yUeHUSI MaTeMaTHKeE:

— anreOpanueckas JIMHMSA, BKJIIOYAIOINAs CHUCTEMAaTH3aIlMI0 CBEACHUH O 4YHCIax;
U3y4yeHHE HOBBIX W 0000IIEHHE paHee H3yYCHHBIX oIepauuii (BO3BEACHHE B
CTENeHb, W3BJIIEYCHHE KOPHS, JIOrapu(pMUpOBaHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHTeHC W OOpaTHBIE K HUM); U3YYCHHE HOBBIX BUJOB YHCIIOBBIX BBIPAKEHUH U
dbopMyI; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB U  BBIYMCIUTEIBHON
KyJIbTYpBl, pacUIMpeHHe, COBEPUICHCTBOBAHHME alreOpanveckoro  ammapara,
cOpMHUPOBAHHOTO B OCHOBHOM INKOJE, M €ro IMpUMEHEHHE K PEUICHHIO
MaTeMaTUYECKUX 3ajiay;

—  TeOpeTHKO-(YHKIMOHAJIbHAS JUHUS, BKIIOYAIONIAas CUCTEMAaTH3AIMIO M pacIIipeHue
CBEICHHUM O (PYHKIMSIX, COBEPUICHCTBOBAHHUE IpapUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMM HJE€IMH ¥ METOJaMH MAaTeMaTH4YeCKOTO aHajgu3a B o00beMe,
MO3BOJIAIOIIEM HMCCIIE0BaTh dJEMEHTapHble (QYHKIMM M pellaTh MpocTeiiine
reoMeTpuueckue, Gu3nuecKue u Apyrue NpUKIaaHbIe 3aauu;

— JIMHUSA YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs HA IOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTHUYECKUX MOJeNeH, MepeceKaromascs ¢ anreOpanyeckoil U TEOpEeTHUKO-
(GYHKIMOHATBLHOM JHHUSMHA M BKIIOYAIONIAsi Pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHHUKHU aNredpandeckux npeoOpa3oBaHmil 11 pelieHUs] ypaBHEHUH, HEPABEHCTB U
cucreM; (opMUpOBaHHE CIIOCOOHOCTH CTPOUTh W HCCIENOBAaTh MPOCTEUIIHE
MaTeMaTHUYeCKUe MOJENU MPH PElIeHUH NMPUKIAIHBIX 3a7a4, 3a/1a4 U3 CMEXHBIX U
CIELUATBHBIX TUCHIUILIINH;

— TeoMmeTpuYeckas  JIMHMS,  BKIIOYaroUlas  HarjsgHble  IMPEACTaBIEHUS O
MPOCTPAHCTBEHHBIX (UTypax U HU3Y4YEHHE MX CBOWCTB, (pOpMHpOBaHUE U pa3BUTHE
NPOCTPAHCTBEHHOTO  BOOOpaKEHHsI, pPa3BUTHE  CIOCOOOB  T'€OMETPHUYECKUX
U3MEPEHMil, KOOPAUHATHOTO U BEKTOPHOI'O METOOB ISl PEIICHUSI MaTEMAaTHYECKIX
Y TIPUKJIAAHBIX 33]1a4;

— CcToXacTH4yecKas JIMHUS, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHH,
MPEACTABICHUI O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYKAOLIEro
MUpa.

B TemarnyeckoM MIaHUPOBAHUU MPOTPAMMBI YU4EOHBIH MaTepuall MPeACTaBiIeH B
dbopMe  dyepeayloOUIerocs — pa3BepThIBAHMS ~ OCHOBHBIX  COJAEpXKATENbHBIX  JIMHUHN
(anmreOpanyeckoi, TEOPETUKO-(PYHKIIMOHATHHOM, ypaBHEHUH u HEPaBEHCTB,
reOMEeTPUYECKOM, CTOXaCTUYECKOM ).

Wzydyenne  oOmieoOpa3oBarenbHOW  y4yeOHOM — NUCHUIUIMHBI — «Matematuka»
3aBepulaeTcs IOJBEICHUEM HTOroB B (opMe »HK3aMEeHa B paMKax I[POMEXKYTOUHON
artectanuu cryaeHToB B mpoiecce ocBoeHus [IIICC3 CIIO mo cnernumansuoctu 44.02.02
[IpenogaBaHue B HAYAJIbHBIX KJIaccaxX € MOJIyYEHUEM CPEIHEro 001ero oopa3oBaHusl.

B ycnoBusx HeGnmaronpusiTHOW CAaHUTAPHO-IIUAEMUOIOTMYECKON CUTYaluU U (UJITH)
BBEJICHHBIX OrpaHuMueHuil Ha mnocemeHne Komnemka mporpaMMa peanusyercss C
WCIOJIb30BaHUEM JUCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTUH U  DIIEKTPOHHOTO
obyuenus (manee — JIOT u 20).

[Ipu peamuzanuu nporpammbl ¢ ucnoib3oBanueM JOT u D30 mnpenonaBarens
o0ecnieunBaeT  JOCTYyl K  HMHGOPMAlMOHHBIM  CHCTEMaM U UH(OpPMalMOHHO-
TEJIEKOMMYHUKAIIMOHHBIM CETSIM.

[Tepeuenr oOmEAOCTYHBIX (eaepalbHBIX M HWHBIX 00pa30BaTENbHBIX OHJIANH-
pecypcoB  Juis  AWCTAHIIMOHHOTO OOy4YeHUs, PEKOMEHIOBAaHHBIX MMUHUCTEPCTBOM
npocsemenus: Poccuiickoit @enepanmu s peanuzanuu nporpamm CIIO:

— Google Classroom https://classroom.google.com/ (co3aanue, pacpocTpaHeHHUE U
OIICHKa 3a/1aHuil 6e30yMakKHBIM CIIOCOO0OM);

— Googleforme https://www.google.ru/forms/about/  (onnaitH-uHCTpYMEHT IS
co3anus Gpopm oOpaTHOM CBA3M, OHIAWH-TECTUPOBAHUI U OMPOCOB);

— Online Test Pad https://onlinetestpad.com (kxOHCTPYKTOp 0Opa30BaTEIbHBIX
OHJIAMH-TECTOB);



https://classroom.google.com/
https://www.google.ru/forms/about/
https://onlinetestpad.com/
https://infourok.ru/online-test-pad-besplatniy-konstruktor-onlayntestov-2977362.html
https://infourok.ru/online-test-pad-besplatniy-konstruktor-onlayntestov-2977362.html

— Poccuiickas  snekTpoHHas —mkosma  https://resh.edu.ru  (uuHbOpMAaIHOHHO-
oOpa3oBarelibHAsl  cpeja, OObeAMHSIONAs O0yYalolerocs, VYWTEIs, POJMTEIS W
OTKDPBIBAIOIIAS PABHBIM JIOCTYII K KAYECTBEHHOMY 00IEMY 00pa30BaHUIO HE3aBHCHMO OT
COLIMOKYJIBTYPHBIX YCIOBUH);

— OOpa3oBaTenbHbIC pecypcbl Axkanemuu Bopaackumic Poccusi:
https://worldskillsacademy.ru/#/programs;
— @enepanbHbIA LEHTP 3JIEKTPOHHBIX o0pazoBaTeIbHbIX

pecypcos http://fcior.edu.ru;

— Poccuiickas anekrponHas mkona https://resh.edu.ru;

— Inomanka O6pazoBatenbHoro meHtpa «Cupuyc» https://edu.sirius.online;

— Ilnardopma «{udposoit komnemx» https://e-learning.tspk-mo.ru/mck/;

— Tlopran JMCTAaHIITMOHHOTO 00y4YeHHS. WHTepakTHBHBIE
Kypcsl https://do2.rcokoit.ru;

— Hurepuer ypok. bubnmoreka Buneoypokos https://interneturok.ru;

SIKnacc. Buneoypoku u tpeHaxeps https://www.yaklass.ru;

— Oopa3zoBarenbHas miardpopma «tOpaiit» https://urait.ru/news/1064;

— CIIO B OBC 3nanuym https://new.znanium.com/collections/basic;

— Havanpnas mkosa https://n-shkola.ru — wmeroamyeckoe mocodbue, B KOTOPOM
yOJIMKYIOTCSI MaTepualbl 110 BCEM IpPEAMETaM M KypcaM sl KaKJOoro Kjiacca HadalbHOM
HIKOJIBI, O(HIMANBbHBIE TOKYMEHTHl MmuHHCTEpCcTBa 0Opa3oBaHHMs M Hayku Poccuiickoit
®enepanuu;

— Vuu.py https://uchi.ru/main — wuHTEepakTUBHAs OOpa3oBaTeIbHAS OHJIANH-
matdopma;

— uHble MHTepHeT-pecypebl: DenepanbHblil nopran «Poccuiickoe obpazoBaHue»,
CommanbHasg ceTb pabOTHUKOB oOpasoBanus «Hama cerb», Komu pecnyOinkaHCKui
MHCTUTYT pa3BUTHsL 00pa3zoBaHus, caliT M3narensctBa «lIpocemmenue», Obpa3oBarenbHbIi
nopran Madoypok u npyrue.

B nepuon HeOnaronpusaTHOW CaHUTAPHO-3MUAEMUOIOTHYECKON CUTyalluu U (UJIH)
BBEJICHHBIX OIpaHHYEHUN Ha mnocemeHne Koiemka TeKylMii KOHTPOJb 3HAHWM,
IIPOMEKYTOUHAs aTTeCTalus CTYIEHTOB poBoauTcs ¢ ucnonszoBanueM J1OT u 0.

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILVIAHE

VYuebHast amcuuiuiiHa — «MaremaTtukay — ABISETCS  y4eOHBIM — TPEIMETOM
o0s3aTenbHON TnpenMeTHON oOmactu «Matematuka U uHpopmarukay PI'OC cpenHero
oO1ero oopa3oBaHusl.

VYuyebHas qucuuiuiiHa «MaTteMaTHKay u3ydaercs B 00I1e00pa3oBaTEIbHOM IUKIIE
yueOHoro 1ana crneruanbHocTu 44.02.02 IlpenogaBanve B Ha4aJIbHBIX Kjlaccax Ha 0Oasze
OCHOBHOT'0 00111er0 00pa3oBaHus C MOJIy4E€HHEM CpeTHEero ooiiero o0pa3oBaHusl.

Peammzanus coxmepkanust pabodeid mporpamMmbl «MaTeMaTHKa» pPacCUMTaHO Ha
MaKCUMaJIbHYIO Harpy3Ky oOyuatomierocs - 234 yaca, BKJItOYast TOM 4Hcie: 00s3aTeNbHYI0
ayTUTOPHYIO y4eOHyI0 Harpy3ky oOydaromerocs - 156 wdaca, BHeayIuTOpHYIO
(camocrosTenbHYI0) paboTy 00ydaromerocst — /8 4acos.
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PE3YJbTATHI OCBOEHUSA YYEBHOM JUCIUITLINHBI

OcBoeHue cojepxaHusi y4eOHOW JUCHUIUIMHBI — «MareMaTuka»  oOecreynBacT

JOCTUKEHHE CTYJIEHTAMU CIICAYIOLIUX Pe3y1bnamos:.

* JIUYHOCMHDBIX.

—  chOpPMUPOBAHHOCTh NPEJCTABICHUNH O MaTEeMAaTHKE KaK YHHBEPCATHHOM SI3BIKE
HAyKH, CpPEICTBE MOJEIUPOBAHUSA SBICHUM M TPOIECCOB, HJIEAX U METOAax
MaTeMAaTHKH;

— T[IOHMMaHHE 3HAYMMOCTH MaTeMaTHUKU [UIi HAy4YHO-TEXHUYECKOIo Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTH OOIIe4eoBeUYecKOon
KyJIbTYypbl uepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHUS MaTEMaTHKH, 3BOJIIOIUEH
MaTeMaTUYECKUX HIEH;

— pa3BUTHE  JIOTUYECKOIO  MBILIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMUYECKON KYJIBTYpPbl, KpUTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOIMMOM
Juist Oynyien npodeccuoHalbHOM AeATeIbHOCTH, s MPOJOHKEHHUS 00pa3oBaHus U
camMo00pa3oBaHus;

— OBIAQJCHHEC MATEMAaTUYCCKUMHU 3HAHUSIMH W YMEHUSMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KM3HU, JIJIs1 OCBOCHUSI CMEXKHBIX €CTECTBEHHO - HAYYHBIX TUCIUILUINH
U JUCIUIUIMH TPO(ECCHOHATBHOTO IUKJIA, I TOJNy4eHUs oOpa3oBaHUs B
o0racTsx, He TPeOYIOIIMX YriTyOJIeHHON MaTeMaTH4eCcKOoi MOATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIE CaMOOOpa3OBaHHIO, Ha
OPOTSKEHUH BCEM JKM3HM;, CO3HATENbHOE OTHOIICHHWE K  HEMPEephIBHOMY
00pa3oBaHUIO0 KaK YCIOBUIO YCHEIIHON mpodeccnoHanbHOil U 0OIIECTBEHHON
JIesTeTbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITE€IbHONM TBOPYECKOW W OTBETCTBEHHOM
JIesTeTbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHO, 00IIIECTBEHHO MTOJIC3HOM, yueOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM M JPYTHX BUAAX ACSITEIHLHOCTH;

— OTHOIIEHHE K TPO(PECCHOHATLHOW IEeATEIPHOCTH KaK BO3MOXKHOCTH YYacTHs B

pEIIeHUH JIMYHBIX, OOIIECTBEHHbIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX

npo0Jem;

MemanpeomMemHbix:

— yYMEHHE CaMOCTOSATEIbHO OMPENeNsITh IENU JAEATEIbHOCTH U COCTABISTH IUTaHBI
JESATeTLHOCTH; CAMOCTOATENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
JEeSTENIbHOCTh; MCIIONBb30BaTh BCE BO3MOXKHBIE PECYpPChl N JOCTHIKCHHS
MOCTABJICHHBIX IEJeH U pealn3alliy TJIAaHOB JIEATENIbHOCTH; BHIOMPATH YCTICIIHBIC
CTpaTeruy B Pa3IUYHBIX CUTYaIUAX;

— yMEHHE MPOAYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATh B IPOIIECCE COBMECTHOM
JESATCIIBHOCTH,  YYUTHIBATh  IMO3WIMU  JPYTHX  YYaCTHUKOB  JIEATCIBHOCTH,
a¢heKkTUBHO pa3perarh KOH()IUKTHI,

— BJaJIeHWE HaBBIKAMH IMO3HABATEIBHOW, y4EOHO-UCCIIETOBATENHCKON M MPOEKTHON
JeSTeTLHOCTH, HaBBIKAMHU pa3pelieHuss MpoOsieM; CIOCOOHOCTh M TOTOBHOCTHh K
CaMOCTOSITEILHOMY TOUCKY METOJIOB PELICHUS MPAKTHYECKHUX 3a/1ad, MPUMEHEHUIO
pa3IMYHBIX METOJIOB TIO3HAHHS,

— TOTOBHOCThH U CHOCOOHOCTh K CAMOCTOATEIbHOW MH(DOPMAIIMOHHO-TI03HABATEIHHON
JESTCIIBHOCTH, BKJIIOYAss YMEHHE OPHCHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX
uH(pOpMAIlNK, KPUTUYECKH OIICHWBATh ¥ HWHTEPIPETHUPOBATH HHOOPMAIHIO,
MOJTy4aeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;

—  BJaJIeHUE S3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SCHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJIcKBATHBIC SI3bIKOBHIE CPE/ICTBA;

— BJaJICHUE HaBBIKAMH ITO3HABATEIHHOW pPEIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB W OCHOBAHWI, T'PaHUIL



CBOCTO 3HAHMA M HE3HAHWUS, HOBBIX ITO3HABATENIBHBIX 3a7ad M CPEACTB I MX
JOCTUKCHUS,;

—  LEeJeYyCTPEeMJICHHOCTh B TOWUCKAaX M NPUHATHH PELICHUH, COOOpPa3UTENbHOCTh H
UHTYULMS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEACTaBIEHUH;  CHOCOOHOCTH
BOCIIPMHUMATh KPacoTy U FTaPMOHMIO MUPAa;

neoMemHuuix:

—  c(hopMUPOBAHHOCTH MPEICTABIECHUI O MaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYphI U
0 MeCTe MaTeMaTHKHd B COBPEMEHHOM NMBMJIM3AIMM, O CIIOCO0AaX OINHCAaHHUS Ha
MaTEMAaTHYECKOM SI3bIKE SIBJICHUH PEAIbHOTO MUPA;

—  c(OpMUPOBAaHHOCTb IPEIACTABICHUA O MaTEeMAaTUYECKUX IOHATUAX KaK o
BAKHEUIINX MATEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIMCHIBATL U H3Yy4daThb
pasHble IPOLECCHl U SBJIEHUS; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTH4ECKOIO
IIOCTPOEHUsI MATEMATUYECKUX TEOPUHL;

— BJIAJICHUE METOJAaMM [JOKa3aTeJIbCTB M aITOPUTMOB pELICHUS; YyMEHUE UX
IIPUMEHATH, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKACHUS B X0/I€ PELICHUS 3a/1a4;

—  BJIAJICHUE CTaHJAPTHBIMM IIpUEMAaMH PELICHUs PalMOHAIbHBIX U UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB, HUX
CUCTEM; MCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX INPOTrpaMM, B TOM 4YHCIE IS
IIOMCKA ITYTH PELIEHUS U WIUTFOCTPALIMY PEILEHUs] YPAaBHEHUN U HEPABEHCTB;

—  cpOpMUPOBAHHOCTb NPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSX, HUIEIX M METOAAX
MaTE€MaTU4YeCKOro aHaIN3a;

— BJIAJICHUE OCHOBHBIMH IOHATHUAMM O IUIOCKMX W IPOCTPAaHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTh YMEHHMS
pacrno3HaBaTh Ha YepTexkax, MOJEISAX U B peaIbHOM MUPE FreOMeTpUUecKrue GUrypsl;
IPUMEHEHHE U3YYEHHBIX CBOMCTB F€OMETPUYECKUX GUryp U (OpMyI Ui peLIeHUs
reOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPIKAHUEM;

—  cpOpMHUPOBAHHOCTb IPEACTABIECHUN O TPOLECCaX U SABJICHUAX, MMEIOIINX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEaJIbHOM MUDE,
00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHUI HaXOIUTh U
OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MNPOCTEHIINX NPaKTHYECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHbIX BEJINYMH;

— BJIAJICHUE HABBIKAMM HCIIOJIB30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMMm IpH
peLICHUH 3a1ay.

B COOTBETCTBUU C MOJIOKEHUSIMU Konuenuun npenogaBaHus
001meodpa3oBaTeJbHBIX AUCHMILVIMH € Y4eTOM NpogecCHOHAIBHOW HANPaBJIEHHOCTH
NporpaMM cpelHero mnpogeccHOHAILHOIO 00pa3oBaHuUs, peaju3yeMbIX Ha 0a3ze
OCHOBHOIo oOmiero oodpasoBanusi (pacnopsikeHue MuHnpocBemenuss Poccuu ot
30.04.2021 NeP-98) wmeromuka u TexHonorus mnpenoaaBanusi OYJ[.04 Maremarnka
OCYILECTBISIETCSI C y4yeToM MHpodeccuoHanbHON HampasieHHocTH mnporpammbsl [IIICC3
cneunansHoct 44.02.02 IlpenonaBaHue B HayalbHBIX Kiaccax. B pabGouyio mporpammy
y4eOHOM AMCHMILIUHBI BKIIOYEHO COJEpKaHUE, CIIOCOOCTBYIOIIEE OCBOCHMIO CIIEAYIOLINX
npodeccruoHambHbIX Moyel u komnereHiwmii (OK 1, 2, 4- 6, 8, 11; TIK 3.1; 4,3; 4.4; 4.5):

OK 1. Illonumams cywHocms U COYUANbHYIO 3HAYUMOCIb C8oell byoywel npogeccuu,
npos6IAmb K Hell YCMOUYUGblLL UHmepec.

OK 2. Opeanuzosvieamv CcOOCMEEHHYIO O0esiMeIbHOCMb, Onpedensims Memoobl
peuwenus npogecCUOHANbHBIX 3a0a4, OYeHUB8ams Ux 3QHeKmueHocms u Kaiecmeo

OK 4. Ocywecmensimv NOUCK, aHAIU3 U OYEHKY UH@opmayuu, HeobXo0umou O
NOCMAHOBKU U peulenus NpogheccuoHanbHblx 3a0ay, npo@eccuoHaIbHO20 U JTUYHOCTHOZO0
passumus.

OK 5. Hcnonvzosamv uHpOpMayuoHHO-KOMMYHUKAYUOHHbBIE MEXHON02UU  OJis
CO8epULeHCMB08aHUSL NPOGHECCUOHALHOU 0esIMelbHOCU.



OK 6. Pabomams 6 Koniekmuge u KomMaroe, 83aumooeicmeosams ¢ pyKo8oOCMBEOM,
KOMe2amu U COYUANbHbIMU NAPMHEPAMU.

OK 8. Camocmosmenvho onpeoeiims 3a0aiu npoghecCuoHaIbHO20 U JTUYHOCHHO20
pazeumus, 3aHUMAMbCA  CamooOpPa306anuemM, OCO3HAHHO NIAHUPOBAMb  NOBblULEHUE
Keanupuxayuu.

OK 11. Cmpoumv npogheccuonanrohyio 0esmeibHOCHb ¢ COOM00eHUeM NpPABOBbiX
HOPM, ee pe2yiupyrouux.

1IK 1.2. IIpogooumuw ypoxu.

1IK 2.2. I[Ipoooums eHeypouHbvle 3aHAMUSL.

1IK 3.3. I[Ipoooumu eHexaccHbie MepOnPUSMUSL.

IIK  3.1. Ilposooumv  neoacoeuueckoe  HabaOOeHUe U OUACHOCMUKY,
UHMeEPNPemuposams NoyueHHble pe3)abmameol.

IIK 4.3, Cucmemamuszuposamv U OYeHUBAMb NeOA202UHeCKUll  onvim U
0bpazosamenvHvle MEXHON02UU 8 0ONACMU HAYATLHO20 00uje2o0 06pa3068anus HA OCHOGe
U3yyeHUus NpogeccUuOHAIbHOU TUMepamypul, CAMOAHANU3A U AHAIU3A OesmMelbHOCU
Opyeux nedazocos.

1IK 4.4. Ogopmrams nedacoeuueckue pazpabomku 6 eude omuemos, pegepamos,
8bICMYNAEHUI.

IIK 4.5. Yuacmeosamv 6 uccrnedosamenbckou U NPOEKMHOU OesimeibHOCmMU 8
obacmu HaYaIbHO20 00We20 0OPA30B8AHUSL.



COJIEP)KAHUE YUYEBHOW JUCHMILIAHBI

BBenenue
MaremaTrka B HayKe, TEXHHKE, YKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJIOTUSX U
MPaKTUYECKOM esaTenbHOCTH. Llenu v 3a1aun n3ydyeHusi MaTEMaTHKH.
FBeceoa na memy «Pob mamemamuKku 6 HAUAIbHBIX KI1ACCAX).
AJITEBPANYECKAS JIMHUA
Pazgen 1. Pa3zBuTHE NOHATHSA 0 YHCJIE.
Ilenpie w panuoHanbHBIE uMcha. JlelicTBuTenbHBIE uwucna. [IpubamkeHHBIC
BBIYMCIICHHUS.
Iloozomoeumo C006M€HM€ «d)opmupoeanue nonamusa HamypajibHO20 UHucia 6
HAYAIbHOU KO

Pa3nen 2. KopHu, crenenu u gorapugmsl.

Kopens crtenenn N>1 u ero cBoiictBa. CTENEHb C pallMOHATIBHBIM TTOKa3aTelieM U €€
cBoicTBA. [IoHATHE CTENEHU C IEUCTBUTENBHBIM OKA3aTEIEM.

Jlorapudm umcna. OcHOBHOE JOrapu(pMUUYECKOE TOXKACCTBO. JlECATUUHBIA |
HaTypaidbHbIN Jorapudmel. IlpaBuna neiictBuii ¢ norapudmamu. Ilepexod Kk HOBOMY
OCHOBAHUIO.

[TpeoOpaszoBanue orapuMUUIECKHX BBIpAKCHHUN 1O mpaBwiaMm. [IpeoOpasoBanme
anredpanvdecKux BhIPAKEHUH.

Ilpakmuueckue 3anamus

HeiictBust ¢ JOeHCTBUTENbHBIMM  uMciaamu. JlelicTBuUs ¢ OpuOIMKEHHBIMU
BBIYMCIICHUSIMHU.

Brruucnenue KopHeil creneHu N>1. Hcrnosb3oBaHHME CBOICTB CTENEHU C
paloHaJIbHBIM TOKa3aTelleM B Ipoliecce anredpandeckux npeoOpazoBanuil. Onepanuu co
CTETICHSIMH C JICHCTBUTENBHBIM IIOKa3aTeleM. BpluncieHne JI0rapupmMoB YHCEIN.
[Ipeobpa3oBanue JorapudMuueckux BbIpaxeHU 1o mpaBwiaM. IIpeoOpazoBanue
anredpanveckux BoipaxkeHuil. KoutpoiabHas pabora.

Camocmoamenvnan paboma.

Onepayuu c oetlicmeumenvubimMu yuciamu cmp.27 coopuux 3aoau A.A.Jlaoasn.
Heticmeus ¢ npubnuxicéHHvIMU 3HAYeHUAMU eenuyun. Jleticmeus HAO cmeneHsamu C
OelicmeumenvubimM noxkazamenem §2.7. Aemop A.A.Jlaoasm ynpasxcuenus 2.118, 2.119,
2122, 2.124, 2.129. §6.1 3a0auu 6.1, 6.2,6.5, 6.7, 6.10, 6.19, 6.23 JJaoasn A.A. coopnux
3a0ay no mamemamuke. lIpeobpazosanue aneebpauyecKux GblpadceHutl, NPeoIoHCeHHbIX
npenodasamenem.

IF'EOMETPUYECKAS JIMHUSA
Paspnen 3. [IpsiMble H NJI0CKOCTH B IPOCTPAHCTBE.

B3aumHoe pacnonokeHue AByX NpsIMBIX B IpocTpaHcTBe. [lapannenbHble npsimMbie U
mwiockocTd. [lapannensHocTs MmIockocTed. lleprneHauKyaspHOCT NPSAMONM M IUIOCKOCTH.
Teopema o Tp€x neprneHauKysipax. [lepneHauKynsap U HaKJIOHHAsA. YTOJ MEXAY NPsIMOU U
IUIOCKOCTBIO. JIBYrpaHHBIM yroj. Yroil MexXIy IBYMs IUIOCKOCTAMHU. I'eomerpuyeckue
npeoOpa3oBaHus MPOCTPAHCTBA.

Ilpakmuueckue 3anamua. OTpeNeleHUE CIy4acB B3aUMHOIO PaclONIOXKEHUS
MpsIMBIX B MpocTpaHcTBe. PemeHue 3agad ¢ MCMONb30BaHUEM MpU3HAKA MapauIeIbHOCTH
IPSIMON UM MJIOCKOCTHU. Pelenue 3a1ad ¢ UCMONIb30BaHUEM IIPU3HAKA MEPIEHANKYIIPHOCTH
NpsIMOW U IUIOCKOCTH U TEOpeMbl O TpEX MepHeHauKynspax. Pemienue 3agad mo teme
«I[lepnenaukynsp W HakiIOHHas». HaxoxkneHue yrima Mexay HOpsSMOW M IUIOCKOCTBIO.
Pemrenne 3amad  Ha HaxXOXKIEHWE JIMHEHMHBIX YIJIOB. PelieHue ympaXXHEHUH IO Teme
«["eomerpuueckue npeodpazoBaHMsl IPOCTPAHCTBAY.

Ilouck, ananuz u ouenka ungopmayuu no pazoeay 6 YUeOHUKAX MAMEMAMUKU
HAUANbHBIX KACCO8.

Camocmosamenvnaa paboma. Pewenue 3a0au no meme «Teopema o mpéx
NepneHOUKyIApaxy u3 npeosodcenHvlx 3a0ad. Haxooicoenue yena medxcoy npamou u



ninockocmoio. Iloocomoska coobwenuti no meme «l eomempuueckue npeodopazosanus
npOCMpPaHCmeay.
Pa3nen 4. DjieMeHTHI KOMOMHATOPUKHU

OcHoOBHbIE TIOHATUSL KOMOMHaropuku. [IpaBuna CcymMmbl W NPOU3BEACHHUS.
O3HakomJieHue ¢ GopMysiaMu KOMOMHATOPUKHI

Ilpakmuueckue 3anamus. PemieHne 3agad MeTONOM Iepebopa W MO MPaBUILY
npou3BeieHus. Pernienre npakTHUecKux 3aad ¢ MoMOIIbI0 popMy KOMOMHATOPUKH.

1Io060p unu cocmasnenue KOMOUHAMOPHBIX 3404 01 MAAOWUX WKOTTbHUKOE (Knacc u
Memoo Ha 8blOOP).

Camocmoamenvnasa pavoma. Cocmasnenue KOHCNeKma no npeoioiCeHHomy niaHy
Oeticmeuti.  Iloocomosums  npesemmayuu  3a0a4 ¢ UCHOIL30BAHUEM  (DOPMYIL
KOMOUHAMOPUKHU.

AJITEBPANYECKAS JIMHUSA
Pasznen S. ®yHKuMu M UX rpapuxKu

O06nactp ompeAecieHHs] ¥ MHOXKECTBO 3HadYeHW (yHKiuu. ['padux ¢yHKIHH.
CpoiicTBa (PyHKIIMHA: MOHOTOHHOCTD, YETHOCTh H HEUETHOCTh. [IpOMEKYTKH BO3pACTaHHS U
yObIBaHUS QYHKIINH, HaUOOJIbIIIee U HAMEHbIIIee 3HAUCHHUS.

Ilpakmuueckue 3anamusa. ViccnenoBanue ¢ynkuuit. Haxoxaenue oOnactu
onpezaeneHus: GyHKIUU.

Camocmosamenvnaa  padoma. Buinonnenue  3aoanuil, NPeON0NCEHHBIX
npenodasamesiem, Ha UCCIe008aHUe PYHKYULL.

Pa3nen 6. [loka3zatenbHble U JorapupmMudeckne ypaBHeHHsI H HEPaAaBEeHCTBA

[TokazarenbHast GpyHkuus u e€ cpoiictBa. [lokazarenbHble ypaBHEHUS U METOMBI HX
peurenus. Jlorapudmuueckas QyHkmus u e€ cBoiicTtBa. OCHOBHBIE METOIBI PEIICHHS
norapu(MUUECKUX ypaBHEHHH.

Ilpakmuueckue 3anamusa. Pelienue mnokasaTelbHbIX ypaBHeHui. [lokazarenbHble
HEpaBeHCTBA M UX pelieHue. Pemenue norapudmuueckux ypaBHeHHH. Pernenue
norapudmudeckux HepaBeHCTB. KoHTposbHas paboTa 1mo pasueny 5.

Camocmoamenvnan paooma. §6.4 Ne6.81; 6.87; 6.98; 6.104 cooprux /ladasn A.A.
Ilpezenmayuss  npumepos  peuieHus  NOKA3AMENbHLIX  HEPABEHCME. Pewenue
Jlo2apughmuueckux ypasHeHull U3 CNUCKA, Npeoslo#CeHH020 NPenooasamenem.

TFEOMETPUYECKAS JINUHUSL
Paznen 7. KoopauHaThl 1 BEKTOPbI

JekapTroBa cucTeMa KOOpAWHAT B MpocTpaHcTBe. Bektop. Moaynas BekTopa.
PaBencTBO BekTOpOB. C0OKEHHE BEKTOPOB. Y MHOXEHHE BEKTOpA HAa YHCIIO. YTOJ MEXIY
BekTopamu. CkansspHoe TpousBeneHue BekTopoB. Komrutanapueie BekTopsl KoopauHaThl
BekTopa. [IpaBuna fgeicTBuil Ha BEKTOpaMH, 3aJJaHHBIMU CBOUMHU KOOPIMHATAMHU.

Ilpakmuueckue 3anamua. Haxoxaenue Moayisi BeKTopa. BeimonHeHue oneparuit
HaJl BeKTopaMu. Pa3noxeHue BeKTopa Mo TpeM HEKOMIUIaHapHBbIM BeKTOopaM. Beruucienue
CKaJIIPHOTO MPOU3BEACHHS BEKTOpOB. [IpuMeHeHHe BEKTOPOB JJisi BBIUMCICHUS BEITUYHH
yIJ0B U pacctosiHui. [IpoBepouHslii TECT 1O paszaemny 6.

Camocmosmenvnas paooma. §3.10-3.11.Ne3.76 « eon.3; MNe3.78. §3.9-3.11
Ne3.40;3.42;3.45 asm. A.AJlaoasn Mamemamuxa. Ne 3.64,3.80 k en.3 A.A. [laoasm.
Mamemamuxa. §3.11Ne3.47; Ne3.77,;3.78

JuddepeHInpoBaHHBIN 3a4€T.

TPUT'OHOMETPUYECKAS JINHUSA
Pa3nen 8. OcHOBBI TPUTOHOMETPUH

Pannannas mepa yrma. BpamarenbHoe aBukeHune. CHUHYC, KOCMHYC, TaHT€HC H
KOTaHreHc yuciia. @opmyinsl npuseeHus. @opmyinsl cioxerus. @opMyibl yIBOEHHS apryMeHTa.
[IpeoOpazoBaHrie CyMMBI TPUTOHOMETpHUYECKMX (YHKIHMHA B TIPOHM3BEJCHHE WM TPOW3BEICHHUS B
cymmy. [Ipocreiimne TpuroHomerpuueckue ypaBHeHHs. OOpaTHbIE TPUTOHOMETPUYECKUE
dbyHKIMH. APKCUHYC, apKKOCHHYC, apKTAaHTEHC.



Ilpakmuueckue 3anamus. TlepeBoga Mepbl YIJIOB M3 TPAayCHOM B paJHaHHYIO H
HaoOopoT. [Ipeobpa3oBanue anreOpandeckux BBHIPAKEHUH C UCTIONb30BaHHEM (OPMYII TPUBEACHUSI.
[IpeoOpazoBanue anreOpanvdecKMx BBIPAKEHWH C  HCIONB30BAaHHUEM (OPMYyNT  CIIOXKEHHS.
[IpeoOpazoBanue anredpandecKux BBIPAKEHHN C MCHOJNB30BaHHEM (POpMyJ yIBOEHHUS apryMeHTa.
[IpeoOpazoBanue anreOpanyecKux BBIpaKEHUH. PelieHne MpoCcTEHIINX TPUTOHOMETPUUYECKUX
ypaBHEeHUH. Bpramcienne oOpaTHBIX TpPUTOHOMETpHUUecKnX QyHKnui. [IpoBepouHbIil TecT 1Mo
pasneny VIL

Camocmosmenvnas padoma. I[Ipeobpazosanue aneeOpauyecKux 6blPaANtCeHUll ¢
ucnonvzosanuem ¢opmyn npusedenus. Ilpeobpazosarnue aneebpaudeckux GvlpaANCEHUL C
ucnonvzosanuem Gopmyn cirogcenus. Ilpeobpasosanue ancebpauyeckux GulpadceHutl ¢

ucnonv308anuem dopmyn y08oeHUs apeymenma. Pewenue npocmeuuux
MPULOHOMEMPUYECKUX YDAGHEHUII.
AJITEBPANYECKASA JIMHUSA

Pazgen 9. ®ynkuuu u rpapuxu
CpoiicTBa (hyHKIIMU: MOHOTOHHOCTb, YETHOCTH/HEUETHOCTD, MEPUOIUIHOCTD, TIPOMEKYTKH
BO3pacTaHus M yOBIBaHUS, TOUKH 3KCTpEMyMa, rpadgudeckas vHTeprpeTanus. TpuroHomerpuieckue
¢byaxmun. Onpenenenre QyHKIMH CHHYC W KOCHHYC, CBoiicTBa u rpaduku. CBoiicTBa U rpaduku
(GyHKIMI TaHT€HC M KOTaHTEHC.
Ilpakmuueckue 3anamusa. Pabora ¢ rpadukamMu (QyHKUIUA CHHYC H KOCHHYC.

[loctpoenne rTpadwKOB JHHEHHOW, KBAaJPATUYHOH, KYyCOYHO-IMHEHHOW U ApOOHO-THHEWHON
¢ynkuuii. Pabota c rpadukamu GyHKIMI TaHT€HC U KOTAHTEHC.

Camocmoamenvnaa paboma. OnpedenieHue c80UCM8 QYHKYuU ¢ NOMOWbIO eé
epaguxa. «Umenue epaguxosy. Ilocmpoenue epagurkos QyHKyull CuHyc u KOCUHYC.
Ilocmpoenue epaghuxos ¢hynxkyuii maneenc u KOmaHzeHc.

TFEOMETPUYECKAS JIMHUSA
Pa3znen 10. MHOrorpaHHUKH

[paBunbHble MHOTOrpaHHUKHU. [Ipsimas npusma. [IpaBuibHas npusma. [lapamienenumnen.
Ky6. Ilupamupma. IlpaBuwibHas nupamuna. YcedeHHas mnupamuga. CedeHHE MHOTIOTpaHHHKA.
[ToHsTHE MHOTOTrpaHHHUKA. BBIMTYyKIIbie MHOTOIPaHHUKH.

Ilpakmuueckue 3anamusn. IlocTpoeHWe CEYCHWMH  MHOTOTPAHHHMKOB. Pemenne
ynpaxxHeHud 1o teme «llupamupa. IlpaBunbHas nupamuza». PerieHue ynpaKHEHUH IO TeMe
«ITapannenenunen. Kyo».

Cocmasnenue npezenmayuu «I'eomempuueckue ROHAMUA 6 HAYAILHOU WIKOTIE).

Camocmoamensnasn paboma. [loocomosums coobwenue o npusmax. [loocomosums
coobwenue «llupamuovr  6okpye nacy I[locmpoenue ceyeHull MHO202PAHHUKOS.
Iloozomosums coobujenue o npasUIbHbIX MHO20SPAHHUKAX.

Pa3znen 11. Tenia u NOBEpXHOCTH BpalleHUs

Lunuaap, GOKoOBas MOBEPXHOCTh, pa3BepTKa, ceueHus: wimHapa. KoHyc. VYcedeHHbIi
KOHyC. BOKOBas IOBEpXHOCTb, pa3BepTKa, CCUCHHUS KOHYCA.

Ilpakmuueckue 3amamus. Pemenue ynpaxHenuin mo teme «umuuap». Pemenne
ynpaxxHeHui 1o Teme «KoHyc».

Camocmosamenvnan paooma. Coodwenue no meme «Lurundpy. Ilpumepol
peanvuvix npoobpazos yununopa. Coobwenue no meme «Komycy. [lpumepwi peanvhvix
npoobpaszos kownyca. Llap u cgepa. Coobwenue na memy «lllap u cgpepa. Cxoocmeo u
omauuue. IIpumepwi peanvhvix npoobpazos wapa u cgepuiy.

Paznen 12. U3mepenusi B reoMeTpuu

O06beM u ero umsmepenue. OObeM KyOa, MPSIMOYTOJBHOTO MapaUICNIEHHIIeNIa, TTPH3MBL,
nupamuasl. O6beM nuIuHApa U KOHyca. GOopMyITBI TUIOMIAIM TTOBEPXHOCTH IIMIIMHAPA U KOHYCA.

Ilpakmuueckue 3anamus. Peunenue 3a1ad Ha BbIYUCICHHE 00BEMOB MHOI'OTPAHHHUKOB.

Pemenwue 3aa4 Ha BeIYMCIICHHE 00BEMOB IWIMHIIPA U KOHYca. BrruucieHue mioniaau NoBepXHOCTH
LWIWH]IpA U KOHYCA.



Camocmosamenvnaa paooma. Buvluucienue o00vémo6 yununopa u KoHyca.
Buviuucnenue nrowadu nosepxnocmu yunuHopa u KOHyca.

Pa3nea 13. OcHOBHBIE IOHATHS, HAEH H METOIbI
MaTeMaTU4YeCKOr0 aHAJIU3a

[MocnenoBatensHOCTH. CrocoOBl 3afaHWsl M CBOMCTBA YMCIOBBIX MOCIEAOBATEIHLHOCTEH.
[Iponssognas. [lorsaTre o mpon3BoAHON (QYHKIWW. YpaBHEHHE KacaTeNbHON K rpaduky (yHKITHH.
I'eomerpuyeckuii cMbICi IPOU3BOAHON. [IpoU3BOAHBIE CyMMBI, PA3HOCTH, IPOU3BEICHHUS, YACTHOTO.
[IpuMeHeHne TPOW3BOAHON K HCCICHOBAaHUIO (DYHKIMA W mocTpoeHuro rpadukos. [Ipumepst
WCTIONTb30BAHUS MPOU3BOTHON TIPY PEIICHUH MPHUKIIATHBIX 33/1a4.

Ilpakmuueckue 3anamus. TlocTpoeHUe YUCIOBBIX MOCIIEA0BATEIBLHOCTEH 10 hopmyrie N-
ro 4ieHa TNOCIeIoBaTelbHOCTH. HaxokneHue mpOW3BOAHONH (YHKIIMU 10  ONpeACTCHHUIO.
CocTraBiieHue ypaBHEHUS KacaTeIbHOUM K rpaduky aaHHou ¢pyHkuuu. uddepeHnmpoBanue cyMMbl
U pasHOCTH (YHKIMH, TpoW3BeAeHWS W dacTHOro (yHKuuid. [luddepeHnnpoBanue OCHOBHBIX
AJIEMEHTApHBIX (YHKIUH. DJIEMEHTApHOE HCCIe0BaHUWE (YHKIUA C MOMOIIBI TPOU3BOIHOM.
Haxoxpmenue ckopoctu mporecca, 3a1anHoro hopMynoit. @U3N4ecKuii CMBICHT TPOU3BOTHOM.

Camocmosmenvnas  paboma. HaxooicOoenue  npouzeoonoi  (ymxyuu  no
onpedenenuro. Haxoocoenue yenosoeo koagguyuenma kacamenvrou k epaguxy @yHkyuu,
3a0annoll ypasuenuem. Juppepenyuposanue Gyuxkyuii no npasuiam ouggdepenyuposanus.
OnemenmapHoe ucciredosanue 3a0aHHbIX QYHKYU ¢ NOMOWbI0 Npou3eooHou. Illouck &
uHmepHeme NPUMepPO8 UCNONIb30BAHUS NPOU3BOOHOU NPU peueHUU 3a0ad HA HAX0HCOeHUe
Haubovue2o (Haumenbuie2o) 3naverus Qyuxyuu. Haxooicoenue cxopocmu 08UNCYUe20Cs
00beKma no ypasHeHuio e20 08UNCEHUs.

Pasnen 14. [lepBooOpa3nasi U MHTErpaJl.

OrnpeaeneHHblil UHTErpan U €ro NPUMEHEHUE ISl HAXOXIACHUS IUIOAAN KPUBOJIMHEHHOU
Tparenuu. OrnpeneneHre nepBoodpa3Hoit. Tabmuia mepBooOpa3HbIX (yHKIIHHA.

Ilpakmuueckue 3anamusa. HaxoxaeHue nepBooOpa3HbIX GYHKIMH 10 TabIuIe
epBo0OOpa3HbIX. Brraucnenne miomaaei mpocTeHINX KPUBOITHHEHHBIX TPATISIHH.

Camocmoamenvnasn paboma. Haxoorcoenue nepoobpasnvix ynkyuti no mabauye
nepeoobpasnulx. Buluucnenue niowaoeti 3a0aHHbIX KPUBOTUHEUHBIX MPaneyuil.

Paznen 15. DiieMeHTHI TeOpUHN BepOSATHOCTEH U
MAaTeMaTH4YeCKOil CTAaTHCTUKH

CoObiTue. BepositHocTh  coObiTus.  Kitaccuueckast  ¢gopmysa  BepOSTHOCTH.
[IpencraBnenne naHHbIX. Tabmuuel, auarpammsel, rpaguxku. CBoHcTBa BEpPOATHOCTEH.
Teopembl 0 CyMMe | NPOU3BENEHUHM BEPOSTHOCTEM.

Ilpakmuueckue 3anamusn. BbluuciIeHUE BEPOSITHOCTU COOBITUA 1O (dopMysie
BEPOSTHOCTH. BbluncieHne BeposSsTHOCTEW.  BbluucieHue BEpOSTHOCTH COOBITUS IO
MpaBWly CyYMMbl W TPOU3BEJIEHHUS. OJIEMEHTapHas cTaTucTudeckas o0paboTka
uHpoOpMalnu.

Camocmoamenvnasa paooma. Bviuucnenue seposmuocmu codovimuti. Oopabomka
NpPeONlONCEHHbIX OAHHLIX C NoMowpio mabauy, epaguxkos u ouazpamm. Buluucnenue
8eposimHOCMU  COObIMUsL N0  Npauny CyMMul U npoussedenus. Pewenue 3adau,
NPeONoNHCEHHBIX NPENno0asamenem, Ha HaxoHCOeHue 8epPOSMHOCIU COObIMULL.

Pa3znen 16. YPABHEHHWSI U HEPABEHCTBA

Kopuu ypaBHeHuii. PaBHOCUIIBHOCTh ypaBHEHUI, HEPABEHCTB, CUCTEM ypaBHEHUH.
OCHOBHBIE TPUEMBI PEIIECHUS PAIMOHAIBHBIX ypaBHeHUH. MppannoHaibHbie ypaBHEHHS.
Cucrembl ypaBHEHHII.

beceoa na memy «4mo Oondicen 3namv MaAAOWINI WMKOAbHUK NPU OCE0CHUU NOHAMUA
«ypasnenue»?»

Ilpakmuueckue 3anamua. PeuieHue palMoHalIbHBIX ypaBHeHUM. Pemenue
WppallMOHANIbHBIX ypaBHeHMH. Pelienue cucrem ypaBHeHUH. MeToj HWHTEpBajIoOB MpHU
peuienny HepaBeHCTB. [IpoBepounslii TecT no pazaeny XIV.

Camocmoamensvnaa paboma. Pewenue Hepasencme memooom UHMEPBALOS.
Pewenue payuonanvuwvix ypasnenuii, npeonodxcenHvlx npenodasamenem. Pewenue



UPPAYUOHAILHBIX YPAGHEHUL, NpPeONloJCeHHbIX npenodasamenem. Pewenue ypasnenuil.
Yemanoenenue pagnocunbHocmu ypasHeHuil no npasuilam pasHoCUIbHO20 nepexood.

Jl1d BHEAyAUTOPHBIX 3aHATUHN CTYACHTAM HapsAy ¢ PELICHUEM 3aa4 U BBIITOJIHECHUS
MPAKTUYECKUX 3alaHU MOXKHO TPEJIOKUTh TEMbI UCCIECAOBATENILCKUX U pedepaTHBHBIX
paloT, B KOTOPBIX BMECTO CEpUl OTAEIbHBIX MEJIKUX 3a]ad U YNPAKHEHUH MperararTcs
CIOKETHBIC 3aJlaHMsl, TPEOYyIOIre JUIMTEIbHOM pabOThl B paMKax OJHOW MaTeMaTH4YeCKOU
CUTyallud. DTU T€MbI MOTYT OBITh KaK MHIUBUAYAJIbHBIMU 33/1aHUSIMH, TaK U TPYIIIOBBIMU
JUIsL COBMECTHOT'O BBIIIOJIHEHHUSI UCCIIEIOBaHUS.



IIpumepnvie memot peghepamos (00K1a006), Uccied06amenbCKux NPOEeKnoe no
Mamemamuke
Henpepsisabie 1po6u.
[Ipumenenue CJIOKHBIX IIPOLIEHTOB B IKOHOMUYECKUX pacuerax.
[TapayensHOE MPOEKTUPOBAHUE.
Cpennue 3HaUYeHUS U UX IPUMEHEHUE B CTATUCTUKE.
BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
I'padmueckoe pemenre ypaBHeHU U HEPABEHCTB.
[IpaBunpHBIE U OTYNPABUIIBHBIE MHOTOIPAHHUKHU.
HccnenoBanue ypaBHEHH 1 HEPABEHCTB C APAMETPOM.
Tpu 3aMeyaTesbHbIX YHCIIa B MATEMATHKE.
Dopmuposanue npedcmasieHuil MaAAOUIUX WKOJIbHUKOG 0 6EIUYUHAX.
Jluoakmuueckan uzpa Ha ypoKkax MamemamuKy 6 HA4a1bHbIX K1ACCax.
Hcnonwvzoeanue cKa3zoxk u cKa3ouHbvlx nepconaofceﬁ npu u3ydenuu mamemamuKku.



TEMATHYECKOE IINTAHUPOBAHHUE

Konuuecmeo ayoumopnuvix uacos
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BBenenne. 1 1 1
AJITEBPANYECKASA JIMHUA
Pa3nea 1. Pa3BuTHe NOHATHA 0 YHCIE 8 5 3 2 3
1.1. | Ilensle u pallOHAJILHEIC YHCIIA. 1 1 1
1.2 | JleiicTBUTENIbHBIC YUCIIA. 1 1 1
1.2.1 | llpaxmuueckoe 3anamue. JledicTBuUs C
o 1 1 1 oyenka
JIeCTBUTEIbHBIMU YHCIIAMH.
Camocmosmenvras paboma. Onepaiuu ¢
nericTBUTENbHBIMU unciaMu.Ctp.27. COOpHUK 1 1
3aga4d A.A. JlagasH.
1.3 | IIpubauKeHHbIC BRIYUCIICHUSI. 1 1 1
1.3.1 | llpaxmuueckoe 3auamue. JledcTBus C 1 1 1
.. oueHka
OpUOTMKEHHBIMHA YHCITAMHU.
Camocmosmenvras paboma. §2.7. ABTOp
A A Nanasua. Yop-1 2.118,2.119, 2.122, 2.124, 2 2
2.129
Pasnen 2. Kopuu, cTenenu, jorapugmaoi. 26 19 8 11 7
2.1 | KopHu cTrenenu N>1 1 ero CBOMCTBA 4 2 2
2.2 | CreneHb C pallMOHAIBHBIM TIOKa3aTelleM 1
€€ CBOMCTBA.
2.2.1 | Ilpaxmuueckoe 3anusmue. Vicnionb3oBaHue
CBOMCTB CTEINEHU C PAalMOHAIBHBIM
2 2 2 oyenka
MOKa3aTesieM B TpoIlecce aredpandecKux
npeoOpa3oBaHU.
2.3 | lloHsATHE CTENIEHU C JeHCTBUTEIHHBIM 1 1 1
MOKa3aTeieM.
2.3.1 | Ilpaxmuueckoe 3ansmue. Onepannu co
CTEIIEHSAMHU C JeUCTBUTEILHLIM 1 1 1 ouenka
MTOKA3aTelIeM.
Camocmosmenvhas paboma. §6.1. 3anaun6. 1,
6.2,6.5,6.7,6.10, 6.19, 6.23Jlanasa A.A. COopHUK 2 2
3aj]a4 110 MaTeMaTHKe.
2.4 | Jlorapudm uncia. OcHOBHOE 1 1 1 [poGremnas
JorapuMUIECcKoe TOKAECTBO. AeKyus
2.4.1 | [Ipaxmuueckoe 3anusimue. Beraucnenue 1 1 1
ouenka
sorapu()MOB YHCEIL
2.5 | IlpaBuna nIeHCTBHI ¢ TorapudpmMamu. 2 2 2
JlecaTruHbIN 1 HATYpaIbHBIHN JIorapudM.
2.5.1 | Ilpaxmuueckoe 3ansmue. IlpeodpazoBaHue
norapu(MUYECKUX BBIPAXKCHUHN 110 2 2 2 ouenxa
paBUIIaM.
Camocmosmenvras paboma. IlpeodpazoBanue
anredpandecKrux BBIPAKEHHH, TIPEI0KEHHBIX 1 1
MPEenoIaBaTeneM.
2.6 gg:ggg};iﬁ);wne anreOpandecKux 9 9 2 R —
2.7 | KonurposbHas padoTa. 1 oyenxa
Camocmosmenvras paboma. Ilpeobpa3oBanue 4 4




anre6p AYCCKUX BBIan(eHHﬁ, MMPCAIOKCHHBIX
OpenogaBaTcICM.

I'EOMETPHUYECKASA JIMHUSA

Paznen 3. [IpsimMble U NJIOCKOCTH B

22 16 onenka
NMPOCTPAHCTBE
3.1 | B3aumHoe pacnosioxeHue IBYX MPSIMBIX B 1 1
MIPOCTPAHCTRBE.
3.1.1 | Ilpaxmuueckoe 3ausmue. [lpaxmuueckoe
sauamue. OnpenenieHue CIyvdacs 1 1 oera
B3aUMHOT'0 PaCIIOIOKEHHS IPSAMBIX B
MIPOCTPAHCTRBE.
3.2 | IlapanienbHbie IPSIMBIE U TNIOCKOCTH. 1 1
o KOJIZIOK6UYM
TlapanaeapHOCTh ITIOCKOCTEN.
3.2.1 | Ilpaxmuueckoe 3ansmue. Pemenne 3agady c
HCITOJIb30BAaHUEM TIPH3HAKA 1 1 oyenxa
napayieIbHOCTH NPSMON U TNIOCKOCTH.
3.3 | IlepneHauKyIApHOCT PSAMOU H
mwiockocth. Teopema o Tpéx 2 2
NEePIeHIUKYIISIpax
3.3.1 | Ilpakmuueckoe 3anamue. Pemenne 3agad ¢
WCIIOJIb30BaHUEM MPU3HAKA
MIEPIICHINKYIIPHOCTH TIPSIMON 1 2 2 ouenxa
IJIOCKOCTH U TEOPEMBI O TPEX
MEPICHANKYIISPAX.
3.4 | llepneHaUKYJISp U HAKIOHHASL. 1 1
3.4.1 | IIpakmuueckoe 3anamue. Pemenne 3aqaq 1 1 ouenxa
1o Teme «[lepneHauKyIsIp 1 HAaKITOHHASD)
Camocmosmenvuas paboma. Pemenne 3aqad mo
teMe «Teopema 0 TpEX NEPIEHAUKYIIApax» U3 2
MIPEI0KESHHBIX 33]1a4.
3.5 | VYroa mexay npsMoi U IIIOCKOCTBIO. 1 1
3.5.1 | Ilpakmuueckoe 3anamue. Haxoxnenne 1 1 ouenxa
yT1a MeXKAY IPSIMOU U TUIOCKOCTBIO.
Camocmosmenvras paboma. Haxoxaenue yria 2
MEXTy PSIMOM U TIOCKOCTBIO.
3.6 | JAByrpaHHBI yroa. YToI MeXIy JIBYMS 1 1
TUIOCKOCTSIMHL.
3.6.1 | IIpaxmuueckoe 3ansamue. Penienue 3anau 1 1 ouena
Ha HAXOXKJCHHE JIMHEHHBIX YTJIOB .
3.7 | Teomerpuueckue nmpeoOpa3oBaHUs 1 1
MIPOCTPAHCTBA.
3.7.1 | Ilpakmuueckoe 3ausmue. Penienue
yhpaxHeHul 1o Teme «l eoMeTprueckre 1 1 oyenxa
npeoOpa3oBaHus IPOCTPAHCTBAY.
Camocmosmenvuas paboma. llonroroBka
coobmieHuit mo Teme «I'eomerpudeckue 2
Ipeo0pa3oBaHus MPOCTPAHCTBAY.
Paznen 4. DneMeHTbI KOMOMHATOPUKH 8 4 ouenxa
4.1. | OcHOBHBIE MOHATUSI KOMOMHATOPHKH.
[TpaBmia cyMMBI ¥ TPOU3BEICHHSI.
4.1.1 | llpaxmuuecxoe 3anamue. Pemenue 3a1au
METO/IOM I1epebopa H Mo MPaBUILy 1 1 ouenxa
POU3BE/ICHHSL.
Camocmosmenvras paboma. CocTaBieHHE 2
KOHCIIEKTA IO MTPEJIOKEHHOMY IIJIaHY JCHCTBHIA.
4.2 | O3HakoMIIeHHE C POopMyIaMH 1 1 Jeiicmeu no
KOMOWHATOPHUKH UHCHpYKYUY
4.2.1 | llpakxmuueckoe 3anamue. Pemenne
MPAKTHYECKUX 33]1a4 C TIOMOIIBI0 (hOpMYyIT 1 1 oyenxa
KOMOHHATOPUKH.
Camocmosmenvras paboma. 11onroTroBUTH
MPE3eHTALNH 3a/1a4 C UCIIOIb30BaHHEM (HOPMYIT 2
KOMOWHATOPHKH .
AJITEBPAUYECKAS JIMHUSA
Pazgen 5. ®yHKIuM U uX rpaduku. 8 5




5.1 | OGnacTh onpeeeHnus 1 MHOKECTBO 1 1 Ipotremnasi
3HaueHui pynkiuu. ['paduk GyHKINN. AeKYUs.
5.1.1 | llpaxmuueckoe 3anamue. HaxoxmeHue 1 1 oera
obnactu onpesencHus QYHKITUH.
5.2 | CgoticTBa (h)yHKIIMU: MOHOTOHHOCTb,
YETHOCTh U HEUYCTHOCTh. [IpoMexyTKu 2 2 oena
BO3pacTaHus U yObIBaHUS (PYHKIINH,
HanOoJbllIee U HAMMEHbLIee 3HAUCHHSI.
5.2.1 | IIlpaxmuueckoe 3anamue. Vccnenopanue 1 1
(hYHKITHIA.
Camocmoamenvras paboma. BeITIOTHEHHE
3aJJaHNH, IPEUIOKEHHBIX TIpernogaBaTesieM, Ha 3
HCClIeToBaHUE (hYHKITHI.
Pa3nen 6. [loka3aTeabHble u JorapupmudeckKue 17 1
YpPaBHEeHHUSI U HEpPaBeHCTBA.
6.1 | IlokazaTenpHas QYHKIHUS U €€ CBOMCTBA 1 1
6.2 | [loka3zareibHbIC YpaBHEHUS U METOJIbI UX 1 1
peleHusl.
6.2.1 | Ilpaxmuueckoe 3anamue. Penienue 2 2
o mpeHuHe OUEeHKa
MTOKA3aTENbHBIX YPaBHEHHH.
Camocmosmenvhas paboma. §6.4 Ne6.81; 6.87; 1
6.98:6.104. Coopnuk. Jamasa A.A.
6.2.3 | llpakmuueckoe 3anamue. IlokazaTenbHbIC 2 2 ouena
HEPaBEHCTBA U HX pPEIICHHE.
Camocmosmenvras paboma. [lpeseHranus
MIPUMEPOB PEIICHHUS TIOKAa3aTeIbHBIX HEPABEHCTB.
6.3 | Jlorapudmuueckas GhyHKIMS U € CBOHCTBA 1
6.4 | OCHOBHBIE METO/IBI PEIICHUS 1 1
JIorapu(MHYECKHUX YPaBHEHHUH.
6.4.1 | I[Ipakmuueckoe 3anamue. Pemenne 1 1 R
Jiorapu()MUYCCKUX YPaBHCHHIA. i "
Camocmosmenvhas paboma. Pemenne
JorapuQMHUIECKUX YPaBHEHUH U3 CIHCKA, 2
MPEITIOKEHHOTO TPEMo/IaBaTeieM.
6.4.2 | IIlpaxmuueckoe 3ausmue. Penienue 1 1 ouensa
norapuMUYECKIUX HEPABEHCTB.
Camocmosmenvras paboma. Ilpe3eHranus
MIPUMEPOB PEIICHUS JIOTapU(PMHUUECKUX 1
HEPaBEHCTB.
6.5 | KonTposnbHast paboTa 1o paszeny 5. 1 1 ouenxa
TFTEOMETPUYECKAS JIMHUA
Paznen 7. KoopanHaThl M BEKTOPbI. 17 10
7.1 | JlexapToBa cuctemMa KOOpAHHAT B
npoctpaHcTee. Bextop. Moayibs BekTopa. 2 2 Tpo6nemnasi
PaBencTBo BekTOpOB. Cl0OXKEeHHE BEKTOPOB. TeKyu
YMHOKE€HHE BEKTOpa Ha YUCJIO.
7.1.2 | Ilpakmuueckoe 3auamue. HaxoxneHue
MOJIyJIsl BEKTOpa. BrlNoaHeHre onepanuii 1 1 ouenxa
HaJI BEKTOPAMH.
Camocmoamenvras paboma. §3.10-3.11.Ne3.76 1
ri1.3; Ne3.78
7.2 | Kommnanapasie BekTopsl KoopauHaThI
BekTopa. [IpaBuna nefictBuii Hax 2 2
BEKTOPaMH, 33IaHHBIMH CBOMMH
KOOpJIMHATAMH.
7.2.1 | Ilpaxmuueckoe 3anusimue. Paznoxenue
BEKTOpA 10 TPEM HEKOMILIAHAPHBIM 1 1 ouenxa
BEKTOPaM.
Camocmosmenvhas paboma. §3.9-3.11 2
Ne3.40;3.42;3.45.Apt. A.A.JlamasH. MaremaTuka.
7.3 | Yron mexay Bektopamu. CkansipHOe 1 1
POM3BEICHHE BEKTOPOB.
7.3.1 | Illpakmuueckoe 3ausmue. BerauciaeHue 1 ouenxa
CKaJISIPHOTO MPOM3BE/ICHUS] BEKTOPOB.
Camocmosmenvhas paboma. 2




Marematuka.A.A. Jlagasa Ne 3.64;3.80 k rn.3

7.3.2 | Ilpakmuueckoe 3ansmue. IlpuMeHeHne

BEKTOPOB IS BEIYUCIICHUS BEITUINH YTJIOB 1 1 1 oyenxa
U PacCTOSIHUM.
Camocmosamenvras paboma. A.A. lagass. 2 5
Matematuka. §3.11Ne3.47; Ne3.77;3.78
7.4 | TIpoBepouHBblii TeCT 10 pazzeiy 6. 1 1 1 ouenxa
JAuddepeHuupoBaHHbIii 3a4eT 1 1 1
HUTOIO: 1
108 72 | 35 36 nndsa | 36
Y.
TPUT'OHOMETPUYECKASA JINHUSA
Pa3nen 8. OCHOBBI TPMTOHOMETPHH. 27 20| 9 11 7
8.1. | Pamnannas mepa yria. BpamarensHoe
nBuxkeHue. CUHyC, KOCUHYC, TAHT€HC U 2 2 2
KOTaHT'€HC YHCJIa.
8.1.1 | Ilpakmuueckoe 3anamue. IlepeBon
MEpBI YIJIOB U3 TPayCHOI B 2 2 2 ouenta
paguaHHyI0 U HA000POT.
8.2. | ®opMyJibl IPUBEACHHUS. 1 1 1
8.2.1 | Ilpakmuueckoe 3ansmue.
[IpeoOpazoBanue anreOpanyecKux 5 9 9 mperne | ouensa
BBIPA)KEHUI C UCIIONB30BaHNEM (HOpMYIT
PUBEICHUS.
Camocmosmenvrasn paboma. IlpeobpazoBanue
anreOpanvecKux BhIPAKESHUN C 1 1
WCIOJIh30BaHUEM (POPMYII IPUBEICHHUSI.
8.3. | ®dopMyJIbI CIOKEHHUS. 1 1 1
8.3.1 | Ilpakmuueckoe 3ansmue.
[Ipeobpa3zoBanue anredpandeckux 1 1 1 e
BBIpa)KEHUI ¢ UCMONIb30BaHUEM (HOPMYIT
CJIO’KEHHUSI.
Camocmosmenvuas paboma. IlpeoOpa3oBanue
anredpanvdeckux BHIPAKEHUH C 1 1
UCIOJIb30BaHUEM (POPMYII CIIOKEHHMSL.
8.4. | ®opMyJIbI YABOCHHUS apryMEHTa. 2 2 2 1”§Z%?“
8.4.1 | Ilpakmuueckoe 3ansmue.
[TpeoOpa3oBanue anredpanyecKux 2 5 5 e
BBIPA)KEHUH C UCTIONB30BaHNEM (HOpMYIT
yJIBOGHUS apTyMEHTA.
Camocmosmenvras paboma. llpeodpazoBanue
anreOpandecKux BhIPAKEHUH ¢ 2 2
UCIOJIb30BaHKEM (OPMYIT YIBOSHUS
apryMeHTa.
8.5. | [IpeoOpa3oBaHme CyMMbI
TPUTOHOMETPHUECKUX (PYHKIIHIA B 1 1 1
TIPOM3BEACHUE U TPON3BEICHUS B
CYMMY.
8.5.1 | Ilpakmuueckoe 3ansamue.
[IpeobpazoBanue anredpandeckux 1 1 1 ouenta
BBIPAKCHMUII.
8.6. | [Ipocreiiirie TPUTOHOMETPUIECKHUE 1 1 1
YpaBHEHHS.
8.6.1 | Ilpakmuueckoe 3anamue. Perenne
IPOCTEUIINX TPUTOHOMETPHUECKUX 1 1 1 ouenxa

YpaBHEHUH.




Camocmosmenvuasn paboma. Pemenue

MPOCTEUIITNX TPUTOHOMETPUIECKUX 2
YpaBHEHUM.
8.7. | OOpaTHbIe TPUTOHOMETPUUIECCKUE
byHKIMU. APKCHUHYC, apKKOCHHYC, 2 1
apKTaHTCHC.
8.7.1 | [Ipakmuueckoe 3ansmue. Boraucnenue
00paTHBIX TPUTOHOMETPHUIECKUX 1 1 ouenxa
byHKUIHUH.
8.8. | IIpoBepounslii TecT 1o pasaeny VII. 1 1
AJITEBPANYECKAS JINHUSA
Pasnen 9. @yHKIHMH ¥ rpauKH. 15 10
9.1. | CoiicTBa QYHKIIMH: MOHOTOHHOCTb,
YEeTHOCTH/HEUYETHOCTH, IEPUOIUIHOCTb,
MIPOMEKYTKH BO3PACTaHHS M YObIBAaHUS, 2 2
TOYKHU IKCTpEMyMa, Tpadudeckas
UHTEPIpETAIIHUSI.
Camocmosmenvras paboma. OnpeneneHue
CBOMCTB (DYyHKIIMU C TOMOIIIBIO €€ rpaduka. 1
«Yrenue rpaduKoB.
9.2. | Tpuronomerpuueckue QyHKIUH.
Omnpenencane QyHKIUNA CHHYC U 2 2
KOCHHYC, CBOWCTBA U TpauKH.
9.2.1 | Ilpakmuueckoe 3ansamue. Pabota ¢ 9 9 e
rpadukamMu GyHKIIUNA CHHYC M KOCHHYC.
Camocmosmenvhas paboma. lloctpoeHue 1
rpadukoB (pyHKIMI CHHYC U KOCHHYC.
9.2.2 | IIpakmuueckoe 3anamue. IloctpoeHue
rpaduKOB JIMHEHHOM, KBaJpaTHUHOM, 4 2 —
KYCOYHO-JIMHEHHOUN 1 TpOOHO-
JTMHEHHON (QYHKIMH.
9.3. | CoiicTBa u rpaduku QyHKIUH TaHTECHC 1 1
U KOTAHT€HC.
9.3.1 | Ilpakmuuecxoe 3anamue. Pabora ¢
rpadukamMu QpyHKIMI TaHT€HC U 1 1 ouenta
KOTAaHTeHC.
Camocmosmenvhas paboma. IloctpoeHue 1
rpaduKoB (PYHKIMI TAHT'€HC U KOTAHTCHC.
TF'EOMETPHUYECKAS JINHUSA
Paznen 10. MHOrorpaHHHMKH. 13 9
10.1. | [TonsiTie MHOTOTpaHHHKA. BIMyKIIbIC 1 1
MHOTOT'PaHHHKH.
10.2. | Ipsimast npusma. [IpaBuibHas npu3ma. 1 1
Camocmosmenvuas paboma. I1oaroToBUTH 1
COOOIICHUE O MTPU3MaX.
10.3. | IMapamrenenunen. Kyo. 1 1
1031 | [Ipakmuueckoe 3ansmue. Pemenue
YIPaKHEHUH 10 TeEME 1 1 ouenxa
«[apamienenunen. Kyoy.
10.4. | IMupamuza. [TpaBusibHas MUpaMua. 1 1
YceueHHas nupaMuaa.
104.1 | IIpakmuueckoe 3anamue. Penenue
1 1 ouensa

ynpaxkHeHuii no reMe «lIupamuna.




‘ [IpaBuiibHAs IMpaMUIAY.

Camocmosmenvhas paboma. IlonroToBUTH

coobmenne «[IupaMuibl BOKpYT HACc» .
10.5. | Ceuenne MHOrOrpaHHHUKA. 1 1
105.1 | [Ipakmuueckoe sanamue. IlocTpoenue 1 1 e
CCUCHHMI MHOTOTPaHHHKOB.
Camocmosmenvuasn paboma. Iloctpoenne 1
CCUCHHII MHOTOTPaHHHKOB.
10.6. | ITpaBuiIbHBIE MHOTOIPAHHHUKH. 1 1
Camocmosmenvuasn paboma. I1oaroToBUTH 1
cOOONICHUE O IPAaBUIIBHBIX MHOTOIPAaHHUKAX.
Pa3znen 11. Tesia M NOBEPXHOCTH BPALLCHUS. 7 4
11.1. | Huauazap , 60KOBast MOBEPXHOCTb, 1 1
pa3BepTKa, CEUCHUS LIMIIMHJIPA.
1111 | IIpakmuueckoe 3anamue. Pemenue 1 1 e
yIpakHeHui no teMe «Llunuaapy.
Camocmosmenvras paboma. CooOiieHue mo
teme «{umunap». Ilpumeps! peanbHbIX 1
poo0OpPa30B IMIUHJIPA.
11.2. | Konyc. YceueHHsblit konyc. bokoBas
MOBEPXHOCTh, Pa3BEPTKa, CCUCHUS 1 1
KOHYCa.
1121 | IIpakmuueckoe 3anamue. Pewenue 1 1 e
ynpaxcuenuii no meme « Konycy.
Camocmosmenvras paboma. CooOIeHue mo
teme «Konycy. [Ipumepsl peanbHbIX 1
pooOpa3oB KOHYCA.
Camocmosmenvras paboma. CooOlieHre Ha
temy «llap u chepa. CxoacTBo u oranuue. 1
[Tpumeps! peanbHBIX TPOOOPA30B Mmapa u
chepbiy.
Pa3nen 12. U3mepeHusi B reOMeTpHH. 8 6
12.1. | O6wem u ero u3mepenue. O0beM Kyoa,
IPSIMOYTOJIBHOTO TapaJuIeNIeHIIea, 1 1
HPU3MBI, TUPAMH/IBL.
1211 | [Ipakmuueckoe 3ansmue. Peenue
3a7a4 Ha BEUHUCIIEHHE 00HEMOB 1 1 ouenxa
MHOTOTPaHHHKOB.
12.2. | O0OBbeM IIIMHIpPA W KOHYCA. 1 1
12.2.1 | [Ipakmuueckoe 3ansmue. Peenue
3aJ1a4 Ha BEIYHCIEHHE 00BLEMOB 1 1 ouenxa
IIWIMHIpA U KOHYCA.
Camocmosmenvuas paboma. Beraucnenue 1
00BEMOB ITUIMHPA U KOHYCA.
12.3. | ®opmyIbl IOIAAN TTOBEPXHOCTH 1 1
IMJIMH/PA U KOHYCA.
1231 | IIpakmuueckoe 3ansamue. Berancinenue
TJTOMIAAN TOBEPXHOCTHU LUJIMHIIpA U 1 1 ouenxa
KOHYca.
Camocmosmenvhas paboma. Beraucienne 1
TUTOIIA/TU IOBEPXHOCTH IIMJIMH/PA U KOHYCA.
Pasznen 13. OCHOBHbBIE NOHSITHSI, MU U 93 15

METO/JAbl MATECMATHYECCKOI0 aHAJIMU3a.




13.1. | ITocnenosarenbHOCTU. CIIOCOOBI
3aJaHUA U CBOMCTBA YHCIIOBBIX
OCJIEN0BATEIILHOCTEH.

1311 | IIpakmuueckoe sansmue. TlocTpoenue
YUCJIOBBIX MOCIEA0BATEIBHOCTEN 110
dbopmyse N-ro 4ieHa

oyenka

M0CJIE/IOBATEIHHOCTH.

13.2. | IIpousBoauas. [TousTHE O IPOU3BOJHOM HPEZW
q)YHKI_II/II/I. JaeKyust

1321 | [Ipakmuueckoe 3ansamue. Haxoxnenue
NPOU3BOIHON (DYHKIIUH 110 ouenxa
OIIPEICIICHUIO.

Camocmosmenvuasn paboma. Haxoxnenue

MIPOU3BOIHOM (DYHKIIMH TI0 OTIPEJICIICHUIO.

13.3. | YpaBHeHUe KacaTenbHOU K rpaduKy
bynkun. ['eoMmeTprueckuii CMbICTT
IIPOU3BOJHOM.

1331 | IIpakmuueckoe 3ansmue. CocTaBieHHe
ypaBHEHUsI KacaTeIbHOM K TpaduKy ouenxa
JTAHHOHM ()YHKIIUH.

Camocmosmenvuas paboma. Haxoxaenue

YTI0BOT0 KO3 (HHUIMEeHTA KacaTeIbHOHN K

rpaduKy QYHKIMH, 331aHHOW YPaBHCHUEM.

13.4. | IIpou3BOAHBIC CYMMBI, Pa3HOCTH,

POMU3BEACHHUS, YACTHOTO.

134.1 | IIpakmuueckoe 3ansmue. sericman
HuddepenunpoBaHre CyMMbl U Ano e
pasHoCTH (QYHKIU, TPOU3BEACHUS U uHCmpyK
Y4acTHOTO (DYHKIHH. "

Camocmosmenvhas paboma.

JuddepenurpoBanue GyHKIMIA 0 TpaBUIaM

b depeHIpOBaHHUSL.

134.2 | IIpakmuueckoe 3ansmue.

JuddepenuripoBaHrie OCHOBHBIX ouenxa
DIIEMEHTAPHBIX (YHKIHH.
13.5. | [IpumeHeHHEe TPOU3BOTHOM K Tpotnen

UCCIIeIOBaHHIO (PYHKIUI 1
MOCTPOCHHUIO TPaPUKOB.

Has
JneKyus

135.1 | IIpakmuueckoe 3ansmue.
DJIeMEHTapHOE UCCIIEIOBAHUE
(YHKIHI ¢ TOMOIIBIO TIPOM3BOTHOM.

OueHKka

Camocmosmenvuas paboma. I1eMEHTapHOE
UCCIeIOBaHMe 3a/1aHHbIX (QYHKIUH C
IIOMOLIBIO TPOU3BOIHOM.

13.6. | [Ipumepbl NCTIONB30BAHHUS
IPOU3BOJHON TPH PEIICHUN
HPUKJIATHBIX 3a/1a4.

Camocmosamenvhas paboma. Ilouck B
MHTEPHETE IPUMEPOB HUCIIOJIb30BAHUS
IIPOU3BOIHOM IIPH PELICHNUH 3a]1a4 Ha
HaXO0XIeHHEe HauOOoIbIIero (HaMMEHbIIET0)
3Ha4YeHus1 GYHKILHUH.

136.1 | IIpakmuueckoe sansamue. Haxoxaenue
CKOPOCTH IpOLIecca, 38 IaHHOTO

ouenka




dbopmynoit. DuznuecKuil CMBICIT
MIPOU3BOAHOM.

Camocmosmenvuasn paboma. Haxoxnenue

CKOPOCTH JIBIIKYIIIETOCS] 00BEKTa 10 1

YPaBHEHHIO €r0 JIBUKCHHSL.

Pasnen 14. [lepBooOpa3Hasi 1 HHTerpaJl. 8

14.1 | Onpenenenue nepBooOpa3HOM. 1
Tabymia mepBooOpa3HbIX (HYHKIIHA.

1411 | IIpakmuueckoe 3ansmue. Haxoxaenue deiicmeu
epBOOOPa3HBIX (PYHKIHUII 110 TaOIHILE 1 wnempyrc | e
epBOOOPA3HBIX. yuu

Camocmosmenvuas paboma. Haxoxnenue

nepBooOpa3HeIX QYHKIIUH IO TabIuIe 2

IepPBOOOPA3HBIX.

14.2 | OnpeneneHHbIii HHTErPAl U €10
NPUMEHCHHE TSI HAXOXKICHUS 1
TUIOIIAM KPUBOJMHEHHOW TPATICIIHH.

142.1 | [Ipakmuueckoe 3anamue. Beraucinenue
TUIOINAACH IPOCTEUIIIHX 1 ouenxa
KPUBOJIMHEHHBIX TpallCLU.

Camocmosmenvhas paboma. Beraucienue

TUIOMIA/ICH 33aJJaHHBIX KPHBOJIMHEHHBIX 2

Tpanenui.

Pa3aen 15. DjieMeHTBI TEOPUH BePOSITHOCTEH 12

W MATEMATHYECKOH CTATHCTHKH.

15.1. | CoObiTHe. BeposTHOCTH COOBITHS. 1
Knaccuueckast hopmysia BEpOSITHOCTH.

1511 | IIpakmuueckoe 3ansmue. Boraucienne
BEPOSITHOCTH COOBITHUS IO (hOopMyIIe 1 ouenta
BEPOSTHOCTH.

Camocmosmenvuas paboma. Beraucnenue 1

BEPOSITHOCTH COOBITHIA.

15.2. | TlpencraBnenue qaHHbIX. TaOIUIE, 1
JIMarpaMMbl, TpaduKH.

1521 | IIpakmuueckoe 3anamue.

DJeMeHTapHas CTaTUCTUYECKAs 1 ouenxa
00paboTka uHdopmaIuu.

Camocmosmenvuas paboma. ObpaboTka

MPEAJIOKEHHBIX JaHHBIX C TTOMOIIBIO TaOuII, 1

rpadMKOB H JHATPAMM.

15.3. | CoiicTBa BeposiTHocTel. TeopeMbl 0O
CyMM€ U NPOU3BEACHUH 1
BEPOSITHOCTEM.

1531 | IIpakmuueckoe 3ansamue. Berancinenue
BEPOATHOCTH COOBITHS O IPABHITY 1 ouenxa
CYMMBI U TIPOHM3BE/ICHUSI.

Camocmosmenvhas paboma. Beraucienne

BEPOSATHOCTH COOBITHS TIO TIPABUITY CYMMBI 1

POM3BEICHUS

1832 | IIpakmuueckoe 3ansamue. Berancinenue 1 kowtokeu |
BEPOSITHOCTEM. o

Camocmosmenvuas paboma. Pemenue 3anau,

MPETIOKEHHBIX TPEroiaBaTesieM, Ha 2

HaXO0XKJICHUE BEPOSITHOCTH COOBITHIA.




Pa3nen 16. YpaBHeHHsI M HEPaBeHCTBA. 13 9 &) 4 4
16.1. | Kopuu ypaBHeHHI. PaBHOCHIBHOCTD
YpaBHEHUI, HEPABEHCTB, CUCTEM 1 1 1
YpaBHEHUU.
Camocmosmenvuasn paboma. Pemenue
ypaBHEHHA. Y CTaHOBIICHHE PABHOCHIBLHOCTH 1 1
ypaBHEHMH 11O TIPaBUIIaM PAaBHOCHUIILHOTO
nepexoa.
16.2. | OcHOBHBIE ITPUEMBI PELICHUS 1 1 1
palMOHATILHBIX YPAaBHCHHIA.
16.2.1 | [Ipakmuueckoe 3ansamue. Pemenue
. 1 1 1 ouenxa
palMOHATILHBIX YPaBHCHHI.
Camocmosmenvuasn paboma. Pemenue
palMoOHAFHBIX YPAaBHEHHM, TIPEITIOKEHHBIX 1 1
MIPETo1aBaTeNIeM.
16.3 | MppaimoHaiibHble yYpaBHCHHSI. 1 1 1
16.3.1 | IIpakmuueckoe 3anamue. Pemenue
. 1 1 1 ouenxa
UppalMOHAIBFHBIX YPAaBHEHHIA.
Camocmosmenvuas paboma. Pemenue
MPPALMOHAIIBHBIX YPABHEHUM, IIPEIIIOKEHHBIX 1 1
PeroIaBaTeieM
16.4. | Cuctembl ypaBHEHUIA. 1 1|1
16.4.1 | [Ipakmuueckoe 3ansamue. Peenue
g 1 1 1 ouenxa
CHCTEM YpPaBHCHUH.
16.4.2 | [Ipakmuueckoe 3anamue. Meton
1 1 1 ouenxa
WHTEPBAJIOB IPH PEIICHUH HEPABESHCTB.
Camocmosmenvhas paboma. Pemenue 1 1
HEPaBEHCTB METOJIOM UHTEPBAJIOB.
16.5. | IIposepounbIii TecT mo pasmeny XIV. 1 1 1
HUTOI'O 3a cemecTp: 126 84 | 42 42 IK3. | 42
HUTOIO: 234 156 | 77 78 1n/3 | 78




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Copaepxanne o0yueHnst

XapakTepHCTHKA OCHOBHBIX BUJOB JeSITeIbHOCTH CTY/IEHTOB
(Ha YpOBHe YUeOHBIX JelicTBHIi)

BBeaenne

O3HaKOMIICHHE C POJBIO MAaT€éMaTWKM B HAYKE, TCXHUKE, OKOHOMUKE,
I/IH(bOpMaHI/IOHHI)IX TCXHOJIOTUAX U HpaKTH‘leCKOﬁ JACATCIIBHOCTH.
(O3HaKOMIICHHUE C OESJISIMU U 3a/la4aMi U3YUCHUA MAaTCMATUKHU

AJITEBPA

Pa3BuTHe nmoHaTHSA
0 YuciIe

Brimonnenne apudpmMeTHaecKuX AeHCTBHIA HAJ YMCIAMH, COUYETasl YCTHBIE
Y IMChMEHHBIE ipueMbl. Haxoxaenne npuOnmKeHHbIX 3HaYeHUH BETUYHH
M TOTPEeUIHOCTeH BBIYMCICHUH (aOCONMIOTHOW H  OTHOCHUTEIBHOH);
CpaBHEHME  4YHCJIOBBIX  BbIpakeHMH. Haxoxnenue  ommbox B
npeoOpa3oBaHUAX M BBIUUCICHHUAX (OTHOCHUTCS KO BCEM IIYHKTaM
POTPaMMBbI)

Kopuu, crenenu,
Jorapupmbi

O3HaKOMJIEHHE C TIOHATHUEM KOpHS N-i CTETIEHU, CBOWCTBAMU PaUKAIOB U
MpaBUJIaMy CPaBHEHUS] KOPHEH.

DopMyIHPOBAHUE ONPEACIICHHS KOPHS U CBOMCTB KOpHEW. Brruncnenue u
CpaBHEHHE KOpHEH, BBIMOJIHEHHWE TNPUKUAKKA  3HAYEHUS  KOPHS.
[IpeoOpazoBanue YHCIOBBIX W OYKBEHHBIX BBIPDOKEHUH, CONEPIKAIINX
paaukanel. BeimomHeHWe pacdyeToB 1o GopMmynaM,  COAepIKaIuM
panuKabl, OCYIIECTBIAA HeOOXOAUMBIE TTOJCTAHOBKH U MPeoOpa3oBaHusl.
OnpezneneHne pPaBHOCUIBHOCTH BBIPAKEHHM C pagukainamu. Pemienue
UPPALMOHATIBHBIX YPABHEHUMN.

O3HakOMJIEHHE C TOHITHEM CTENEHU C JACWCTBUTENBHBIM IOKa3aTeseM.
HaxoxaeHue 3HAYeHW CTENCHH, HCHONB3Ysl TpPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

[IpencraBnenue KOpHS N-Hi CTENEHW B BHJIE CTCNCHU C JPOOHBIM
MoKasaTeJieM W HaoOopoT. DopMylupoBaHUE CBOWCTB CTEMCHEH.
Brluucnenue creneHed C palMOHANbHBIM IOKA3aTENEM, BBINOIHEHHE
MPUKUJKY 3HAYCHUS CTCIICHU, CPABHEHUE CTEIICHEH.

[MpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJAEpIKAIIUX
CTEIEHU, IPUMEHsIs CBoMcTBa. PellleHre NoKa3aTeabHbIX YPaBHEHHM.

IIpeoGpa3zoBanue
ajredpanyecKkux
BbIpaKeHU I

Beimonnenne mnpeoOpa3oBaHuil BRIpa’K€HHH, HpUMEHEHHe (opmy,
CBSI3aHHBIX CO CBOWCTBaMH cTereHei u sorapudmoB. OmpeneneHue
00TacTH JIOMyCTUMBIX 3HAYEHHH JIOTapu()MUUECKOTO BBIPAKCHUSI.
Pemenue norapu)Mu4ecKux ypaBHEHUH

OCHOBbI TPUTOHOMETPUU

OcHOBHBIEC MOHATHSA

N3yyeHune pajuaHHOTO METOJAa U3MEPEHUS YIJIOB BPALCHUS U

WX CBSI3U C TpaJlycHOI Mepoil. M300paskeHre yriioB BpaleHHs

Ha OKPY’KHOCTH, COOTHECEHHE BEITMUMHEI yTia C €r0

pacnonoxeHneM. PopMyIHpOBaHUE ONPENEIEHUN TPUTOHOMETPHUYECKUX
GyHKIME A7 YII0B TOBOPOTa W OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYroJibHUKA U 00BSCHEHHE UX B3aUMOCBS3U

OcHOBHBIE TPUTOHOME-
TpUYecKHe TOKAeCTBa

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIAECTB IS
BBIYUCIICHHS 3HAUYEHUH TPUTOHOMETPHUYECKUX (YHKIIHMI 110
OJHOM U3 HUX

IIpeodpa3oBanus W3yyeHne OCHOBHBIX ()OPMYJT TPUTOHOMETPHH: (OPMYJIBI CIIOKEHHS,
NMPOCTEHIINX YIBOCHHUS, NPeoOpa3oBaHUsi CyMMBI TPUTOHOMETPHUYECKUX (QYHKIUHA B
TPUTOHOMETPHYECKUX IIPOU3BEJCHUE U ITPOU3BEIACHUS B CYMMY U IIPUMEHEHHUE NPU BBIYMCIICHUN
BbIpaXKeHHU I 3HAYEHHUS TPUTOHOMETPHUYECKOTO BBIPAKEHNS U YIPOILECHHUS €T0.
O3HakOMJIEHHE CO CBOICTBaMH CHMMETPUM TOYEK HA €IWHUYHOU
OKPY>KHOCTH W IPUMEHEHHE UX JIJIsl BBIBOJIA (hOPMYIT TPUBEACHUS
IIpocreitme Pemenne mo ¢dopMmynaM W TPUTOHOMETPUYECKOMY KPYTY IMPOCTEHIINX
TPUTOHOMETPHYECKHE TPUTOHOMETPUYECKUX ypaBHeHuH. llpumeHeHne oOmMX  METONIOB
YPaBHEHUdA U pelieHns ypaBHEHHH (IpUBEAEHHE K JMHEHHOMY, KBaJpaTHOMY, METOJ
HepaBeHCTBA pasjoXeHWs Ha MHOXKWATENH, 3aMEHBl IEPEeMEHHOW) TpU pelIeHUuH

TPUTOHOMETPUYECKUX YpAaBHEHUN. YMEHHUE OTMEYATh Ha KPYre pelieHus
MPOCTEHUIINX TPUTOHOMETPUUECKUX HEPABEHCTB




ApKCcHHYC, aPKKOCHHYC,
apKTaHIeHC YHUCIa

O3HaKOMJICHHE C IMOHATHEM OOPaTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA.
N3yueHue onpeneneHnil apkCuHyca, apkKOCMHyca, apKTaHTe€HCa

qrcia, GopMynupoBaHUe UX, N300paKEHUE HA SIMHUIHON
OKPY>KHOCTH, IPUMEHEHHUE IPU PEIICHUH YPABHEHUI.

®YHKIWHA, UX CBOMCTBA U TPA®UKH

DyHKIUH.
IlonsiTHe 0
HeNpepHIBHOCTH
(pynkumnu

O3HakOMJIGHHE C TIOHSATHEM TIEpPEeMEHHOW, TpUMepaMu 3aBUCUMOCTEH
MeXIy nepeMeHHbIMU. O3HaKOMJICHHE C TIOHSATHEM Tpaduka, onpeaeaeHne
NPUHAIEKHOCTH TOukH Tpaduky ¢ynkumu. Onpexpenenue mo ¢opmye
MpocTeime 3aBUCUMOCTH, BuAa ee rpaduka. Beipakenne mo dopmyse
omHOW  mepemeHHOW uepe3 apyrue. O3HAKOMIICHWE C OMNpPEIEICHUEM
¢bynkuum, ¢opmynupoBanue ero. Haxoxkaenune obimacTu ompeneneHus u
obnactu 3HaYeHHH HYHKIIH

CaoiicTBa QpyHKIMH.
I'padguueckas
HHTEPIpeTas
(GyHKIHOHAIBHBIX
3aBHCHMOCTEI B
peajibHBIX NMpoleccax u
SIBJICHUSIX.

O3HakoMJIeHHE ¢ IpuMepaMy (YHKIHMOHAIBHBIX 3aBUCUMOCTEN

B pEaJbHBIX IMpPOLECCaX M3 CMEXHBIX JUCHMIIMH. O3HaKOMIIEHHE C
JIOKa3aTeNbHBIMU  PACCY)KICHUSAMH HEKOTOPHIX CBOWCTB JIMHEHHOW U
KBaIpaTHyHOU (pyHKIMH, IPOBEICHNE FWCCIIEeIOBAaHUS JINHEHHON, KyCOYHO-
TUHEWHOH, TPOOHO-TMHEWHOH 1 KBaIpaTUIHON (PYHKIWHN, ITOCTPOCHHUE X
rpadukoB. I[loctpoenue u utenue rpadukoB ¢ynkuuil. MccnenoBanue
GbyHKIUH.

Oo0partHble pyHKUNH

W3zyuenne noHsATHS 00paTHON (GYHKIUH, OTIPEICIICHIE BUIA U MIOCTPOCHHE
rpaduka oOpaTHOW (DyHKIMH, HAXOXKIEHUE e¢ 00IacTh OMpEACICHUS U
oOmacty 3HaueHui. O3HAKOMJICHHUE C TIOHSTHEM CIOXKHOW (DYHKIIUH

CreneHHble, MOKa3a
TeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
pynkumnu.

Brrancnenne 3HaueHN QYHKINN 1O 3HAYEHUIO aprymenTa. OnpeneneHue
MIOJIO’KEHUS TOUKH Ha TpaduKe 1o €6  KOOpIWHATaM U Ha00OPOT.
Hcnonp3oBanue CBOMCTB (D)YHKIMIA JJIs CpaBHEHUS 3HAYCHHWM CTEIICHEH U
norapudmoB. [loctpoeHne TpaduKOB CTEEHHBIX W JOTaPHUPMUIECKUX
¢yakmmid. Pemenne mokazaTeNbHBIX W JOTapU(MUYECKUX ypaBHEHHH H
HEPABEHCTB IO H3BECTHBIM anroputMaM. O3HAKOMIIEHHE C MOHATHEM
HETPEPHIBHOM TepHOANYECKON (YHKUWH, (GOPMYJIUPOBAaHHE CBOICTB
CHHYyCa U KOCHHYCA, [IOCTPOCHHE UX IpadukoB. O3HAKOMIIEHHE C TOHATHEM
rapMOHHYECKUX KOJNEeOaHUH U MpUMEpaMu FapMOHHYECKUX KOJIeOaHui 1ist
OTMCaHMs POIIECCOB B (PU3UKE U JAPYTUX 00sacTax 3HaHUs. O3HaAKOMIICHHE
C TIOHSITHEM PAa3pbIBHOW Mepuojudeckoll (QyHKIMH, (QOpMYyTUpOBaHHE
CBOWCTB TAaHT'€HCA U KOTAaHT€HCA, IOCTPOCHNE UX IPaUKOB.

[lpumenenne  CBOMCTB  (yHKOMHA  JuIsi  CpaBHEHHS  3HAYCHUH

TPUTOHOMETPUYECKUX  (QYHKIUH,  pENIeHUusT  TPUTOHOMETPUYECKUX

YpaBHEHUI.

OopaTHble
TPUTOHOMETPHYECKHE
(pyHknmnu.

IToctpoenne rpadukoB OOPAaTHBIX TPUIOHOMETPUUECKUX (YHKIUH |
orpeJiesieHNe Mo rpaduKaM UX CBOHCTB.
BrinosiHeHne npeodpa3zoBaHusi rpadUKOB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HaKOMJIEHHE C TOHATHEM YHCIIOBOM IOCIEI0BATEILHOCTH, CIIOCOOaMHU
€e 33/1aH{d, BBIYUCIEHUSAMH €€ 4jeHOB. O3HAKOMIIEHHE C BBIUHCICHHEM
CYMMBI OECKOHEUHOT'O YMCJIOBOTO Psijia Ha IIPUMEpPE BBIYMCICHUS CYMMBI
OeckOHEYHO yOBIBarOIIEH TeOMEeTpHUYecKOol mporpeccuu. Pemenue 3amay
Ha  TpuMeHeHHe (QOpPMyIbl CyMMBI ~ OECKOHEYHO  yOBIBarommieit
TEOMETPHUYECKOM TPOrPECCHH

IIpounsBoanas u ee
NMpUMeHeHue

O3HakoMJICHHE C TIOHATHEM MPOU3BOAHOM. M3ydyenune u popmynupoBaHue
€e MEXaHWYEeCKOT0 U TEOMETPHUIECKOoro cmpicia. CocTaBieHHE ypaBHEHUS
KacaTeJdbHOM B oOmeM Bujae. YCBOGHHE TNpaBuil JU(epeHIINPOBAHMUS,
TAaONMULBl TPOU3BOAHBIX BJIEMEHTAPHBIX (YHKUUH, NPUMEHEHHE IS
T pepeHnupoBanus GYHKIUH, COCTaBICHHS YPaBHEHUSI KacaTelbHOM.
[MpoBeneHrie ¢ TIOMOIIBIO TMPOW3BOJMHOW HCCIECOBAHUS  (QYHKIHH,
3alaHHOW  (OpMYJIOW. YCTaHOBIIEHHE CBS3M CBOWCTB (YHKIMH U
MPOU3BOAHOM 1O uX rpadukam. [IpuMeHeHre MPOU3BOJHOMN IS PELLICHUs
3aJa4 Ha HAXOXKJEHHEe HauOONBIIET0, HAMMEHBIIEr0 3HAYEHUS W Ha
HaXO0KACHUE DKCTpEeMyMa

IlepBooOpasnas n
HHTErpaj

O3HakOMJICHHE C TOHSATHEM WHTErpaia M TepBooOpasHoi. 3ydenue
TIpaBWJjIa BRIYUCIICHHS TIEpBO0Opa3Hoi 1 TeopeMbl HproTrona—JleiOHuIa.




| Brruncnenne nepBoodpa3Hoil 11 JaHHOH QYHKIMH.

YPABHEHUSA 1 HEPABEHCTBA

YpaBHenus u O3HakOMJIEHHE C MPOCTEUITNME CBEICHHUSAMH O KOPHSX anreOpandecKux
CHCTEMBI ypaBHeHUl. WM3yueHue TeopuM paBHOCHILHOCTH YpaBHEHUH U €€
YpPaBHEHHUIA. npumeHeHusi. [loBTOpeHHe 3amucy pelieHUs CTaHJAPTHBIX ypPaBHEHHIH,
MPUEMOB TPEeOOpa30BaHUs YpaBHEHWH ISl CBEACHHUS K CTaHIAPTHOMY

HepaBencrBa n ypaBHEHUIO. PelieHue panroHanbHbIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX
CHCTEMBbI HEPABEHCTB Y TPUTOHOMETPUYECKUX YpaBHEHUU U cucTeM. Vcroip30BaHne CBONCTB U
¢ IBYMSI rpadukoB QyHKIWA A pemieHUs ypaBHeHu. [loBTOpeHHE OCHOBHBIX
nepeMeHHbIMH MPHEMOB peIIeHus] cucTeM. PelmieHne ypaBHEHHH C NMPUMEHEHHEM BCEX

MPUEMOB (pa3joKEHUsT Ha MHOXKHUTENH, BBEIACHUS HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, TpauIecKkoro Merona). PemieHune cucTeM ypaBHEHHHA C
MIPAUMEHEHUEM Pa3INYHBIX CIIOCOOOB.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIE MOHATHS N3ydyeHnne mpaBuia ~ KOMOMHATOPDUKH M TIPUMCHEHHE NpPU DPEIICHUH

KOMOUHATOPUKH KOMOMHATOPHBIX 3a/1ad. PerreHne KOMOWHATOPHBIX 3a7ad METOIOM
nepebopa W TO TMpaBWIy YMHOXEHHs. O3HaKOMJIGHHE C MOHSATHIMH
KOMOWHATOPUKHU: pa3MEUICHUSIMH, COYCTAaHHSMH, MEPEeCTaHOBKAMU H
¢dopmynamu ans ux BeraucieHus. OObsACHEHHE W NpUMEHEeHHe (popmy
JUTSL BBIYMCIICHUSI pa3MEIlleHHH, IEPEeCTaHOBOK U COYETaHUI NP PEHICHUH
3ajau. PernieHne NpakTHUECKUX 3aa4 C HCIONB30BAaHUEM IOHATHH U
npaBHI KOMOMHATOPUKH

JJIeMeHTBI TEOPHH N3ydeHne K1accU4ecKoro ONpeaeNIeHUs BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEH BEPOSITHOCTEH. PaccMOTpeHHne NpUMEpPOB BBIYUCIEHUS BEPOSTHOCTEM.
Penienne 3aa4 Ha BRIYKMCICHHE BEPOSATHOCTEH COOBITHIA

IIpeacraBienue naHHbIX | O3HaKOMJIGHHE C NOPEACTAaBICHHEM  YHCIOBBIX JAaHHBIX M HX
(Tadauubl, AMArPaMMbl, | XapakTepUCTUKaMH. PelleHne mpakTHdeckuX 3agad Ha 0OpaboOTKy

rpaukn) YHUCJIOBBIX JJAHHBIX, BBIYUCIECHUE UX XaPAKTEPUCTHUK.
T'EOMETPUSA
IIpsambie 1 mockocTH B | POpMyIMpOBKa U NMPUBEACHUE J0KA3aTEIbCTB MPHU3HAKOB B3aUMHOTO
NPOCTPaHCTBE pacmoiokKeHHus MpSIMBIX W MIIockocTel.  Pacrmo3HaBaHue Ha ueprexax U

MOJIETISIX PA3MUYHBIX CIIy4aeB  B3aMMHOTO pPAaCMOJOXKEHHS MPSIMBIX H
IUIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX CyXJAeHUH. DopMynHpoBaHHE
OIIpEAETICHUH, MIPU3HAKOB u CBOWCTB MapauIeIbHbIX u
NEPIEHANKYJIIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.

BelllonHEHNE NOCTPOEHMS YIJIOB MEXIY NIPSIMBIMHM, NOPSIMOA U
IUIOCKOCTBIO, MEKIY MJIOCKOCTSIMH IO ONMCAHMIO M PAcHO3HABAHHE UX
Ha MOJCJIAX. HpI/IMeHeHI/Ie IIPU3HAKOB U CBOICTB PacCIiOJIOKCHUA PAMBIX

U IJIOCKOCTEM MpHW peleHud 3afad. F3o0pakeHHe Ha PHUCYHKaxX H
KOHCTPYMPOBAaHHE HAa MOJENAX  MEpHEeHIUKYJIIPOB M HAKIOHHBIX K
IUIOCKOCTH, MIPSIMBIX, MapauIeIbHBIX IJIOCKOCTEH, YIIIOB MEXTy MPSMOU
u TUIOCKOCTBIO W OOOCHOBaHHME IOCTpOeHMs.. PerneHue 3agad Ha
BBIYUCJICHHUEC T'COMETPHUYCCKHUX BCIWYHH. Onpez[ene}me N BBIYHCIICHUC
paccrosHuii B mpoctpaHcTtBe. [lpumeHenune ¢QopmMyn U Teopem
IUIAHUMETPpUH I PCHICHUA 3aj1ad. O3HaKOMJIEHHE C IIOHSTHEM
MapajuieIbHOTO TPOEKTUPOBAaHUS M €ro cBoiicTBamu. IIpumeHeHue
TEOpUHU JUISL 000CHOBaHUS MOCTPOEHUI u BBIUNCIICHUH.
ApryMEHTHpPOBAaHHE CBOMX CYXIEHUM O B3aMMHOM PAaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuK#I Omnurcanne ¥ XapaKTePUCTHKA Pa3IWIHBIX BHIOB MHOTOTPAHHUKOB,
MIEPEYUCIIEHUE UX DJIIEMEHTOB M CBOHCTB. 300paskeHre MHOTOIpaHHUKOB
W BBINIOJIHCHHE TOCTPOSHUS Ha  HM300pPAXKCHHSIX H  MOJEIIX
MHOTOTPaHHHUKOB. BbIUnCciIeHWE JITWHEHHBIX JJIIGMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX  KOH(UTypalusx, apryMEHTHPOBaHHE  CBOUX
CYyXKIeHHMA. XapaKTepUCTHKA ¥ H300paKEHUE CEUYCHHs, pPa3BEPTKU
MHOT'OTPaHHUKOB, BHIYKCIIEHHE TIONIa/IE€H TOBEPXHOCTEM.

[loctpoeHne mpocredmmMx ceyeHWd Ky0Oa, MPU3MBL, TTHUPAMUJBL.
[TpumeneHnne QakToB W CBelieHWH M3 1uiaHuMerpuu. Vcmosb3oBaHue




HpI/IO6peTGHHLIX 3HAHUH A4 UCCICAOBAHUA W MOACIHMPOBAHUA
HCCJIOKHBIX  3ajad4. I/Iso6pa>1<eHI/Ie OCHOBHBIX MHOT'OI'PAaHHHUKOB U
BBITIOJIHCHUEC PUCYHKOB I10 YCJIOBHUAM 3a/ay.

Tesia 1 moBepxHOCTH
BpallleHUA

O3HakOMJICHHE C BUJAAMU TeJI BpalleHus, (QOpPMyJIHpPOBaHUE UX
onpeneneHuil U cBoilcTB. DOpMyIUpPOBaHUE TEOPEM O CEUEHUHU LIapa
IJIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOM K cdepe. XapaKTepHCTHKA H
M300pakKCHUE TN BPALICHUS, UX Pa3BEPTKH, ceucHUs. PemeHue 3a1ay Ha
MIOCTPOEHUE CCUCHUI, BBIYUCIICHUE JITUH, PACCTOSIHUH, YTIIOB, TUIOIIAICH.
[IpoBenenne OOKa3aTeNbHBIX pACCYXKACHWH TpPU pENIeHWH 3a7ad.
N3obpaxeHre OCHOBHBIX KPYTJIBIX T€I W BBINIOJHEHHE PHUCYHKA II0
YCIIOBHIO 33Ja4u

HN3mepenus B
reoMeTpuu

O3HakOMJICHHE C TIOHATHSAMH TUIOINAAW U oObema. Perienue 3amau Ha
BBIUUCIICHHE  IUIOMIaJie  TUIoCKUX  Guryp ¢ TpUMECHEHHEM
COOTBETCTBYIOIMX (GopMyn u (akTOB W3 IUTAHUMETpuU. H3yueHue
TEOPEM O BBIYUCIICHUU 00BHEMOB MPOCTPAHCTBEHHBIX TEJl, PEIICHUE 33134
Ha TpuMeHeHue GopMyn BeMucIeHuss 00bemMoB. U3yduenne dopmyn mist
BBIYUCIICHHUS IUIOIIAZCH IMOBEPXHOCTEH MHOTOTPAaHHHKOB W Tel
BpalicHus. Pemenune 3aJa4 Ha BbIYUCJIICHHC HHOHIa}Z[CI‘/'I IMOBCPXHOCTHU
MPOCTPAHCTBEHHBIX TEJ

Koopannarel u
BEKTOPBI

O3HakoOMIJIEHHE C TOHSTHEM BeKTopa. M3yueHue AeKapTOBOM CUCTEMBI
KOOpJMHAT B TPOCTPAHCTBE, MOCTPOEHHE IO 3aJaHHBIM KOOpAMHATaM
TOYEK M IUIOCKOCTEW, HaXOXKJIECHHWE KOOpIWHAT TO4YeK. BrluncneHue
paccTosiHUIl MeXay Toukamu. V3yuyeHue CBOWCTB BEKTOPHBIX BEJIMYUH,
MIPAaBWJI Pa3lOKEHHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPaBUI
HaX0XJIEHUSI KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MPaBUJ JAECUCTBUH C
BEKTOPAMH, 3aJaHHBIMH KoopAWHaTamMH. llpuMeHeHuwe Teopun mpHu
pelieHuy 3aJad Ha JACHCTBUSL C BEKTOpaMmu. V3ydeHue CKalspHOro
IIPOU3BEICHUSA BEKTOPOB. I[puMeHEHNEe TEOpUHU NpU pElEHUU 3aad Ha
JIEUCTBUA C BEKTOpaMM, KOOPAMHATHBIN METOJl, IPUMEHEHHUE BEKTOPOB
JUTs BBIYMCIICHYSI BEIMYHH YIJIOB M paCCTOSHUM.




YYEBHO-METOAUYECKOE U MATEPUAJTBHO-TEXHUYECKOE
OBECIIEYEHME PABOYEU ITPOI'PAMMBI YYEBHOU
JANCIHHUIIJIMHBI «<MATEMATHKA»

[TporpamMma y4eOHON TUCHUILUIMHBI peanu3yercs B y4deOHOM KaOMHETEe MAaTeMaTUKH,
ob6opynoBannoro TCO.

O6opynoBanue yaeOHOro KabuHeTa: paboure mecra oOydaromuxcsi — 30 mocagoIHbIX
MECT; aBTOMAaTH3MpPOBaHHOE pabodee Mecto mpemnonaBarenss — HOyrOyk SAMSUNG c
JTUIEH3UOHHBIM TPOTPAMMHEIM 00€CIIEYCHHEM, TOIKIIOYCHHBIH K JIOKAbHOW CETH H
Internet, xomonku, mpoektrop ACER XI110P, skxpan mns mpoexktopa DINON; kononku
aKyCTHYECKHEe, JOCKa MarHUTHas  3-CeKIHMOHHAS;CTEIUIAXXKH —  4I0T.;  CTEHIBI
WHGPOPMAIIMOHHBIEC — 4 TIIT.

B cocraB yueOHO-MeToaMuecKOro obecneueHus pabodeil mporpamMmbl  yu4eOHOUH
JTMCHIUTUTAHBI «MaTeMaTuKa» BXOJIAT:

— Oubnuorpaduueckuii ykazarenab (OCHOBHBIC U JIOTOJIHHUTEIbHBIE HH(DOPMALIMOHHBIE
uctouyHuku o Y /J1);

— MYJBTUMEIUHHOE COMPOBOXKACHHUE JICKIIMOHHBIX H MPAKTUYCCKUX  3aHITHN
(mpe3eHTanuu, BuaeoGparMeHThl, SKpaHHO-3BYKOBBIE TOCOOHSI)

— Marepuajgbl [0 OpraHM3allMd  JICKIMOHHBIX, MPAKTHYECKUX 3aHATUH U
CaMOCTOSITEIIbHOU Pa0OThI CTYJCHTOB,

— COOpHUK KOHTPOJIBHO-MU3MEPHUTEIBHBIX MAaTePHAJIOB 1O  JAUCHUIUIMHE  JJIs
MOJITOTOBKH K MPOMEKYTOYHOH aTTECTAI[UU CTYJICHTOB;

— (OHJ OLIEHOYHBIX CPEACTB MO AUCIUILINHE,

B mporecce ocBoeHHs MporpaMMbl Y4eOHOW JAUCHUIUIMHBI «MaTeMaTukay CTyIeHTHI
MMEIOT BO3MOXKHOCTH JIOCTyIa K 3JICKTPOHHBIM y4eOHBIM MaTepHajiaM, UMEIONIUMCS B
CBOOOJHOM JOCTyIe B ceTH VHTEpHET (PJIIEKTPOHHBIM KHHTraM, MPaKTHKyMaMm, TECTaM H

ap.).



PEKOMEHAYEMAS JIMTEPATYPA

st ctyneHToB
OcHoBHasi IUTEpPATYpA:

Marematuka: ['puropeeB C.I'., UBonruna C.B. Ilox penakmueii: I'yceB B.A. M3nanue:
12-e u3n., crep. ans crynentos CIIO, 2016

CenoBa, H. A. Jluckpernas marematuka : yueonuk mis CIIO / H. A. Cenosa, B. A.
Cenos. — Capatos : [Ipodo6pazoBanue, I6C «IPRbooks» (30P), 2020

YueOHO-MeTOANYeCKas JUTepaTypa:

AnmnatoB, A. B. Marematuka : yaebnoe nmocobue mnst CIIO / A. B. AnnaroB. — 2-¢
m3a. — Caparos : [IpodobpazoBanue, Ait [Tu Ip Menua, 9bC «IPRbooks» (20p), 2019

AnnpeeBa, M. HO. OcHoBbl Marematnueckoro anainza. OYHKIHUS HECKOJIbBKHX
MepeMeHHbIX, nuddepeHnanbuble ypaBHEHUS, KpaTHbIEe MHTErpajbl : yuyeOHOe mocodue
s CIIO / U. FO. AnppeeBa, O. 1. Bnosuna, H. B. I'pegacoB ; mon penakiumeir A. H.
Ceceknna. — 2-¢ m3n. — CapartoB, ExarepunOypr : IIpodoOpazoBanue, Ypaibckuit
denepanpubiii yauepcuter ObC «IPRbooks» (O0P), 2019

lopromikun, A. II. Matematuka [OnekTpoHHBINA pecypc] : yueOHoe mocobue / A. I1.
I'opromikuH ; nox pen. M. W. Boaunuapa. — DneKTpoH. TekcToBbIe JaHHbIE. — Capartos. -
3BC «IPRbooks» (30P), 2019

I'ypesnoBa, K. H. MaremaTtnueckuii ananmms : yde6Hoe mocobue mis CIIO / K. H.
I'ypbsiHoBa, Y. A. AnekceeBa, B. B. bospmunoB. — 2-e u3g. — Caparos, ExarepunOypr :
[TpodobpaszoBanue, Ypanbckuii ¢enepanbubiii yauBepcurer, IbC «IPRbooks» (D0P),
2019

JuckperHas marematuka : yueOnoe nmocooue mius CIIO / U. I1. bomoxypuna, T. M.
OtpeiBankuna, O. C. Apanosa, T. A. Orypuosa. — CapatoB : I[IpodobpazoBanue, I6C
«IPRbooks» (D0P), 2020

OcHoBBI MaTeMaTH4eckoro ananusza. HeompeaeneHnHslii uHTEerpai : yuebHoe mocoodue
s CITO / U. K. 3y6osa, O. B. Octpas, JI. M. Aamudeposa, E. H. Paccoxa. — Capatos :
[Ipodobpazosanue, I6C «IPRbooks» (30OP), 2020

VY4eOHo-MeToIMYECKOE TMoco0ue Mo AucHMIiMHE MaremaTuka. Marematudeckuit
aHamu3. Yacte 1 [DnekTpoHHBIH pecypc]/ — DAEKTpoH. TeKcToBble AaHHble.— M. DBC
«IPRbooks» (O0P), 2016

®dunmunenko, O. B. Marematuka : yuebnoe nocobue / O. B. ®winnenko. — MHUHCK :
PecnyOnmkanckuii MHCTUTYT npodeccronanbHoro oopazoBanus (PUIIO), 9bC «IPRbooks»
(20P), 2019

[leBannuna, O. {. Hayana matemaTudeckoro ananusa : yueonoe nocodue mis CI1O /
O. 4. UleBanauna, E. B. Ctpenxosa ; nox pepakuueit B. T. IlleBanauna. — 2-e u3g. —
CaparoB, ExatepunOypr : IlpodobpazoBanue, Ypanbckuil (enepanbHblii YHHUBEPCHUTET,
3BC «IPRbooks» (30P), 2019

JlonoiHUTeIbLHASA JIUTepaTypa:

AxmetrranmueBa B.P. Maremaruka. Jluneiinas anreOpa [DieKTpOHHBIN pecypc] :
yuebHoe mocobue / B.P. Axwmerramuesa, JI.P. IansyrnunoBa, M.U. TangyrnuHoB. —
OnekTpoH. TekcToBble naHHble. — M. -OBC «IPRbooks» (30P), 2017

Bapcykoga, JI. B. I'eometpus. Ilpaktukym : yuebnoe nocobue / JI. B. bapcykosa. —
MuHnck : Pecniybnukanckuit HHCTUTYT npodeccuoHanbHoro oopasosanus (PUIIO). -OBC
«IPRbooksy» (30P), 2020

Bepemeniok, B. B. Ilpakthnkym 1mo MaremaTHKe : MOArOTOBKA K TECTHUPOBAHUIO U
sk3ameny / B. B. Bepementok, B. B. Koxymko. — 3-e u3n. — Munck : Terpamur, 9bC
«IPRbooks» (90P), 2017

Bepemenrok, B. B. Tpenaxep no MareMaTtuke JUisi MNOATOTOBKH K
IEHTPATU30BAaHHOMY TECTHPOBaHMIO M 3k3amenHy / B. B. Bepementok. — 3-e u3n. — MuHCK
: Terpamut, 9bC «IPRbooks» (30P), 2019

I'ycak, A. A. Maremaruka : mocooue-penerutrop / A. A. I'ycak, I'. M. I'ycak, E. A.
BbpuunkoBa. — 2-¢ u3n. — Mumnck : Terpanur, 95C «IPRbooks» (30P), 2018

KouetkoBa, . A. Maremaruka. [lpaktukym [DnexTpoHHBIH pecypc| : ydeOHOE



http://www.academia-moscow.ru/catalogue/4831/168250/
http://www.academia-moscow.ru/authors/detail/45126/
http://www.academia-moscow.ru/authors/detail/47051/
http://www.academia-moscow.ru/authors/detail/45128/

nocobue / 1. A. Kouerkona, XK. U. Tumomxko, C. JI. CenezeHb. — DIJIEKTPOH. TEKCTOBBIC
nanHbie. — Munck. -OBC «IPRbooks (D0OP), 2018

Kypc o dopmynam. @usuka, xumus, Marematuka / . — HoBocubupck : Cubupckoe
yHUBEpcUTeTCKoe n3aarenbetBo, Hopmaruka, 96C «IPRbooks» (D0P), 2017

MyxamernunoBa, P. I'. Maremaruka. I[logroroBka k denepaibHOMy HHTEPHET-
9K3aMeHy [DNeKTpoHHBIA pecypc]| : ydueOHO-meToamueckoe mocobue mns CIIO / P. T.
MyxameTnuHOBa. — OJIEKTpOH. TekcToBble naHHble. — CaparoB. -DbC «IPRbooksy»
(30P), 2019

[[Tnapesa, I'. B. MaTemaTuyeckas JIOTMKa : METOJAMYECKUE YKA3aHUS [0 PEHICHUIO
3agau / I'. B. [llnapeBa. — Cumdepomnons : YHUBEPCUTET SKOHOMUKHU U ynpasienus, IbC
«IPRbooks» (30P), 2019

st npenoaaBareneii

Meronukyn — mpenojaBaHus IO 00meoOpa3oBaTeNbHBIM  (00s3aTEIHHBIM)
mucuurmuHaM («Pycckuit s3piky», «Jluteparypay, «MHOCTpaHHbIN S3bIK», «MaremaTukay,
«Ucropusa» (mnmu «Poccust B mupey), «dusudeckas KynbTypa», «OCHOBBI 0€30MacHOCTH
KUHEICATCILHOCTHY, «ACTPOHOMHS») C YYETOM MPOPECCHOHAITBHON HAIPABICHHOCTH
MpOrpaMM CpeHero npoheccCuoHaIbHOr0 00pa3oBaHus, peaJu3yeMblX Ha 0a3e OCHOBHOTO
obmiero oOpa3oBaHuWs, MPEAYCMATPUBAIOIINEC WHTCHCHBHYIO 0O0Ie00pa30BaTeIbHYIO
MOATOTOBKY OOYYaIOIIMXCS C BKIIOYEHHUEM MPUKIATHBIX MOMAYJEH, COOTBETCTBYIOIIMX
npoecCHOHATLHOW  HANpPaBIEHHOCTH, B T.4. C YYETOM NPHUMCHEHHUS TEXHOJOTHI
JUCTAaHIIMOHHOTO U 3JIEKTPOHHOTO 00ydeHus [DNeKTpoHHBIH pecypc]. — Pexxum moctyma:
https://edu.gov.ru/ pazaen «baHk JOKYMEHTOB)

[Tucemo JlemaprameHTa rocy1apcTBEHHON MOJUTHKHU B cpepe MOArOTOBKH pabodmx
kagpoB u JIIO MunucrepctBa obpasoBanuss u Hayku P®D ot 17.03.2015 Ne 06-259
«PexoMeHaIMu MO0 OpraHu3alliy MOJYYEHHUs CPEJHEro o0Iero oopa3oBaHus B Mpefenax
OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CpPEAHEr0 MPOo(GECCHOHATBLHOIO 00pa30BaHUs Ha
0aze OCHOBHOro o0Omiero oOpa3oBaHHs C ydeToM TpeOoBaHUil  (emepanbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M IOJlydyaeMod mpodeccuu uim
CHEIHATbHOCTH CPeIHEro MpohecCHOHATFHOTO 00pa30BaHUs»

[Tucemo Munobpuayku Poccun ot 17.03.2015 Ne06-259 «O HampaBieHun
nopaboTaHHBIX PEKOMEHIAINI M0 OpraHU3alluy MOJYUYSHHs CPEIHETo 00111ero oopa3oBaHus
B TIIpe/ienax OCBOEHHS 0Opa30BaTENbHBIX MPOrpaMM CpPEAHEro MpodecCHOHAIBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOrO oOmero o0pa3oBaHHs C Yy4eTOM TpeOOBaHUl
(dhenepallbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB U MOJydaeMoi npodeccun
WJIH CTICIUATBHOCTH CPEAHETO MPodecCuOHAIBHOTO 00pa30BaHUD)

[Tpuxaz MunoOpnayku Poccun ot 17.05.2012 Ne413 (pen. ot 11.12.2020) "O6
yTBepkAeHUH (eJeparbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPETHETo
obmrero oopazoanus" (3aperucrpupoano B Muntocre Poccun 07.06.2012 Ne24480)

Pacnopspxenne Munnpocsemienust Poccun ot 30.04.2021 NeP-98 «O06 yrBep:x1eHHH
Konnernmun  mpenogaBaHuss  00mieoOpa3oBaTeNbHBIX  AWCHUIUIMH  C  YYE€TOM
npodeccnoHanbHOM  HAMpaBICHHOCTH  MPOrpaMM  CpelHero  npodeccruoHalIbHOTO
o0Opa3oBaHms, peaJu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHuUs»

®enepanbHblil 3ak0H OT 29.12.2012 No 273-®03 «O6 obpazoBanuu B Poccuiickoit
denepanuny

HUHTEPHET-PECYPCBI
Poccuiickast snekTpoHHas IMmKoja [DnekTpoHHbIi pecype]. — Pekum mocryma:
https://resh.edu.ru
DnekTpoHHas OmOIMoTedHas cucrema «HarnuonampHas 3JIEKTpOHHAsT OMOIMOTEKa»
[DnexTponnsIii pecypc]. — Pexxum noctyna: https://H36.pd
OnekrponHas Oubnuoreynas cuctemMa «IPRbooks» [Dnekrponnslii pecypc]. —
Pexxum noctyna: http://www.iprbookshop.ru/
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KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

N3yuenue

0011e00pa3oBaTeIbLHOM

JUCHUILIAHBI

y4ueOHOMH

JUCHUITIIMHBI

«MaTtemaTuka»

COIIPOBOXKAAETCS Mo/iBeIeHueM UToros | cemectpa B hopme nuddepeHmpoBaHHOTO 3a4eTa
B paMKaxX IMPOMEKYTOUYHOM aTTEeCTAllMd M 3aBEPIIACTCS K3aMEHOM M0 OKOHYaHUH MEPBOTO

Kypca.

PesynbTarel 00yueHus

IToka3aTenan
OLICHKH pe3yJbTaTa

@DopMbI U METOABI KOHTPOJISI U
OLIEHKH Pe3yJabTATOB 00yUeHusl

JIM4YHOCTHBIE:
- c(hOpMUPOBAHHOCTh MposiBJIsIeT YCTOMYUBBIMA | — HaOMIOJEHHE M OLEHKA
OTBETCTBEHHOI'0 OTHOLICHUA K | [TI03HABATEIIbHBIN HHTEpEC K | BBIIIOJIHEHUA NPAKTAYCCKUX
O0Y4EHHIO;  TOTOBHOCTb W | y3ydeHHIO yUeOHOH AUCUUIUIAHEL, | 3a1aHuii;
CIIOCOOHOCTh ~ CTYNIEHTOB K JIEMOHCTPHUPYET  OTBETCTBEHHOC | — TeKyIMiA KOHTPOJIb:
CaMOpa3BUTHIO " | oTHOIIEHNE K BBINIOJIHCHUIO | yCcTHRIA ~ onpoc B (opMe
caM00Opa30BaHUIO HA OCHOBE yueOHBIX 3a1a4; KOITOKBIYMA,
MOTHBALMHM K OOYYCHHIO M MCHOJIb3YeT 3HAHUA ¥ YMEHUs JUISl | MaTeMaTHueCKuil JMKTAHT,
TIOSHAHHIO, BBIPDAKCHUSI COOCTBEHHOTO | TECTHI C OTKPBITEIMHU OTBETaMU,
OK 1. Ilonumams cywmocmo Lf MECHILS: ~ ’
COYUANBIYIO  3HAYUMOCTL — CEOell ’ BBIIIOJIHCHUE
6yoyweii npogeccuu, nposersme x | NPOHABIHAET CAMOCTOATCIBPHOCTE U | caMOCTOATENILHON PabOTHI;
Hell ycmou4usslli unmepec. AKTHUBHOCTH B IIOUCKE | _ IIPOMEKYTOUHAS
OK 4. Ocywecmenamo  nouck, | geoOXOAUMON HHPOPMAIIUH IS aTTecTalus B dopme
amanuz U OYeHKy unpopmayuu,

HeoOX00UMOU 0N NOCMAHOBKU U
pewieHusi npopecCUOHAbHBIX 3a0ad,
npogeccuoHanbHO20 U IUYHOCMHO20
paszeumusi.

3¢ pexTUBHOTO BBITIOJTHCHHS

yueOHBIX 3ajad.

mudpepeHIIMPOBaHHOTO 3ayeTa
(koHTpOIBHAS paboTa);

— uroroBeiii 3k3ameH (EID
0a30BbIi YPOBECHB)

- c(hOpMUPOBAHHOCTh
MPEJICTABICHUN O MAaT€MaTUKE
KaKk YHHMBEPCAJIbHOM  SI3BIKE
HAYKH, CPEICTBE
MOJEIUPOBAaHUS SIBIICHUM U
IIPOLIECCOB, MAESIX M METONAX

OpUeHTHpYeTcs1 B HHGOpMAIUHU O

COBPEMECHHOM Pa3sBUTHUH
MAaTEMATUKU,
IPOABJISAECT YMCHHC

MOJICIIUPOBaTh B XOJE PEIICHHS
3ajady;

— HaOJIoJlcHUE H®  OIICHKA
BBITIOJTHEHUS MPaKTUYECKUX
3aJIaHuM;

— TEKyIUn KOHTPOJIb:
YCTHBIM  OMpOC, THUCHMEHHbIE

paboThI IO TeMaM (pazaenam);

MaTeMAaTHKHU; JAE€MOHCTPHUPYET 3HaHUS | — BRIIOTHEHUE
MaTeMaTUIECKUX TIOHATUH, | caMOCTOSTENBEHOH PaGOTHI;
3aKOHOB, TCOPETHYCCKUX | — [1poMe)yTOUHAs
TIOJIOKEHUH, MMEIOIMX 3HAYEHUE | grrecTamus B dopme
AT ITOHUMAaHUA CYWHOCTH | nuddepeHITMPOBAHHOTO 3a4eTa
MpeMeTa MaTeMaTHKH.

- TOHUMaHHE 3HAYUMOCTHU | ONpedesisieT BO3MOXHBIE IYTH

MaTeMaTUKWd JJIS  HAy4YHO- | pEHICHUs] aKTyaJlbHBIX IPOOIeM

TEXHUYECKOTO nporpecca, | Y4eJI0B€YECTBA, KOTOpPbIE MOTYT

c(hOpMUPOBAHHOCTH OBITh pEIICHBI CpeICTBaMH | — HaAONMIOJIEHHE U  OlEHKa

OTHOIICHUS K MaTeMaTHKe KaK | MaTeMaTH4eCKOW HayKH; BBITIOJTHCHHUS MTPAKTUICCKHX

K YacTH OOIIEYeIOBEYECKON | JeMOHCTPUPYET 3HAHUSA U | 3aJlaHUH;

KyJbTYPbl Y€PE3 3HAKOMCTBO C | MIPEACTABIEHUS O COBPEMEHHOM | — TEKYILIMi KOHTPOJIb:

HCTOpHEH pa3BUTHs | MaTeMaTUKE, TOHMMAHHUE BIUSHUS | yCTHBIA ONPOC, ITMCHMEHHBIE

MaTeMaTHKH, 3BOJIIOLIUM | MATEMaTUYECKON HAayKU HA JIPYTHE | paboTHI 110 TeMaM (pasesam);

MaTeMaTHYECKUX HACH;

OK 8. Camocmosmenvho
onpeodensamo 3a0a4u
NPOPECCUOHATLHOLO U TUYHOCTHHOZ0
pazeumus, 3aHUMAMbCS
camoobpazosanuem, OCO3HAHHO
NIAHUPO8AMb nogvluenue

HayKH ;

ompeaeasier, AaHAJIM3UPYeT H
CpaBHUBaeT KOJIMYECTBEHHbBIE
MOKAa3aTeNny,  XapaKTEepU3YIOoIHe

MaTEMAaTHYCCKHUEC O6’I)eKTI)I, nux

MMOJIOKCHHA B IIPOCTPAHCTBE

— BBITNIOJIHEHHE
CaMOCTOSITENTbHOM paboThI;




Keanupurayuu.

HCIIOJIB3YyEeT IMPaAKTUYCCKUC
3HaHUA JJI0 peuicHu-d
CUTYAlITMOHHBbIX 3aJ1a4

- pa3BUTHE  JIOTHYECKOTO
MBIIIUICHUS,
MIPOCTPAHCTBEHHOTO
BOOOpaXKeHU,

AEMOHCTPUPYET YMEHHS HAUTH
pelIeHHe CTOAIIUX Tepe] HUM
MaTeMaTUYeCKUX 3a7ad, YyMEHHUs
HauTH BBIXO]I u3 JIF000H

— TEKYIIMHA KOHTPOJIb B
dbopMe TecTupOBaHMUS,

— OLICHKAa 3aJlaHuM
BBITTOJIHEHHBIX HA

AITOPUTMHUYECKON KYJIBTYPBI, | CIOKUBILIEHCSA NPAKTHYCCKOH | IIpaKTUYECKOM 3aHATHU;
KPUTUYHOCTH MBIIUICHUS Ha | CUTYyallUH; ompenesieT | _ pexymiuit KOHTPOJIb:
YpOBHE, HEOOXOAMMOM JUIsl | aHATTU3UPYET u CPAaBHMBACT | yCTHBI OMPOC, IHUCHMEHHBIC
Oyayuiel mpodeccuoHaIbHON | KOJTMYECTBEHHBIE TIOKA3aTeINH, | paGoThl 10 TeMaM (paszeram);
ACATCIIBHOCTH, I | XapaKTEPpU3yromue pelLICHHE CUTYaIlMOHHBIX 3aJ1ay;
MPOJOJKEHHs] 00pa30BaHUs M | MATEMaTU4YEeCKHE OOBEKTHI, X | _ BELIIONHEHHE
camMo00pa3oBaHus; MOJIOKEHUS B POCTPAHCTBE CAMOCTOSTEIBHOM PabOTHI;
yCTaHABJIUBAET NPUMMHHO- | _ poovescyTouHas
CIICJICTBEHHBIC CBA3H B M3YYaCMOM | gprecrapys B bopme
MaTepuaje, nuddepeHIMPOBaHHOrO 3aUeTa
NnpuMeHsieT MaTeMaTUYeCKHe
3HaHHUA B caM000pa3oBaHUU
- OBJIaJICHUE | yYaCTBYeT B TIpYNINOBbIX U | — HaONIOJNEHHE M  OLEHKA

MaTeMaTHYEeCKUMHU 3HAHHUSIMU
U YMCHHSIMH, HEOOXOIUMBIMH
B IOBCCTHCBHOW KHM3HH, IS
OCBOCHUS CMEKHBIX
€CTeCTBEHHO -  Hay4YHBIX
TUCHUIUIMH W JIUCHUTUTHH
npoeCCHOHATILHOTO  ITUKIIA,
IUIL TIOJTydeHHus: 0Opa3oBaHUs
B 001acTsax, He TPeOyroIuX
yri1yOJIeHHON

MaTeMaTUYECKOHN IHOATOTOBKH,
OK 6. Pabomams 6 koJnexkmuee u
Komanoe, 63aumooencmeosams ¢
PYKOBOOCMBOM, KOJLIE2AMU U
COYUATILHBIMU RAPMHEPAMU

OK 11. Cmpoump
npogheccuoHanbHyo 0esmeabHoCb
¢ cobnrodenuem npasosvlix HOPM, ee

pezyrupyrouux

KOJUICKTUBHBIX (popMax paboThI;
HCMOJIb3YyeT ¢ ekTuBHBIC
CIoco0bI KOMMYHHKAIIUU B
pelIeHnr yueOHbIX 3a/1a4;
NposiBJIsieT CTpeMJICHHE K
COTPYAHUYECTBY CO CBEPCTHUKAMHU
U B3pOCJIBIMH B 00pa3oBaTeNbHOI,
OOLIECTBEHHO IOJIE3HOH, yueOHOo-
HCCIIEIOBATENILCKONW, TBOPYECKOU
U IPYTUX BHJIAX JICATEITHBHOCTH;

co0mrogaer HPAaBCTBEHHO-
ITHYECKHE HOPMBI
B3aUMO/IeHCTBUS

KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH B OOILEHUM U
COTPYJHHUYECTBE,;

— OIICHKA BBITIOJIHEHUS
IIPAKTUYECKUX 3aaHUM;

— TEeKyIIUH KOHTPOJIb:
YCTHBI OIIPOC, IIHCHMEHHBIE
paboThI o TeMaMm (paszenam);
— BBITNOJIHEHHE
CaMOCTOSITETIbHON pabOThI;

- YMCHUC SICHO, TOYHO,

HCNOJIB3YyeT 3HAHUA U YMEHUA I

— HaONIOJIEHME ©  OIEHKAa

TPaMOTHO  H3JIaraThb ~ CBOU | BBIpaKCHUS COOCTBEHHOTO | BBLITOJIHEHUS IIPAKTUYECKHUX
MBICIIH B YCTHOU u MHEHUS, 3aﬂaHI/II71;

MMACBMEHHOW pPEeYH, TIOHUMATD | 1eMOHCTPHPYET KyIbTypy YCTHOH | — Tekymmit KOHTPOJIB:
CMBICII ITOCTABJICHHOM 3aJa4H, | y MUCbMEHHOMI peun, yCTHBIﬁ OIIpPOC, MHCHMEHHBIE
BLICTpauBaTh apryMEHTALUIO, | npapyIpHOCTS BBITIONTHEHHS | paGoThI IO TeMaM (pasaeaam);
MIPpUBOJUTH aijyMeHTBI u y‘{e6HLIX 3aau; _  BLINOJNHCHYE
KOHTPSgryMeHITII.’I’ Cmpouns HCIIOJIb3YeT MATeMaTHICCKHE | caMOCTOATENLHON PaboTHI;
npogeccuonansuyio  desmensiocmp | SO AL BBIDOKCHUA M | pomexyTodHasi aTTecTalus B
¢ CcOON0OeHUeM NPAasoBbIX HOPM, ee 000CHOBaHHUS COOCTBEHHOTO dbopme auddepeHInPOBAHHOTO
pe2yaupyroujux. MHCHUS 3a4gyeTa

- TOTOBHOCTBH M CIIOCOOHOCTE K HCIMOJb3YyeT MAaTEMATUYCCKUC — Ha6J'IIO)IeHI/Ie n OIICHKAa

o0pa3oBaHHIO, B TOM YHCJE
caMo00pa3oBaHUIo, Ha
NPOTSHKEHUU  BCEM  JKU3HH;
CO3HATENBHOE OTHOIIECHUE K

S3HaHUSA MW MNPEACTABICHUA  JIA
JanbHeWIero  oOpa3oBaHus U
caMmo00pa3oBaHMs;

JAE€MOHCTPUPYET  CO3HATEJIBbHOE

BBIITOJIHCHUS MIPAKTUYECKUX
3aJaHuH,
— TEKyIun KOHTPOJIb:

YCTHBIA OMPOC, MNUCHMEHHBIE




HETIPEPHIBHOMY OOpa30BAaHMIO | OTHOIICHHE K  HENPEPHIBHOMY | pabOTHI MO TeMaM (pa3zesnam);
KaK  yCIOBHIO  YCIICIIHOW | OOpa30BaHHWI0O  KaK  YCJIOBHIO | — BBINOJIHEHHE
npodeCcCuOHATBHON U | yCHEIIHOMN npo(ECCHOHANBHOM | cCaMOCTOSATENLHOM PaboThI;
OGH.ICCTBGHHOI;'I ACATCIBbHOCTH, | ACATCIIbHOCTH. — IPOMEXKYTOYHAs
OK 8. Camocmosamenvho aTTecTalus B dopme

onpedensimo 3a0auu

P nudhepeHIMPOBAHHOTO 3aUeTa
nPopeccuonanbHo20 U AUUHOCMHO20
paseumusl, 3aHUMAMBCSL
camoobpasosanuem, 0CO3HANHO
NAGHUPOBAMD nogviuienue
Keanugurayuu.
- TOTOBHOCTH M CIIOCOOHOCTD K | IéeMOHCTPUPYeT TOTOBHOCTb U | — HaONIONEHHME M OLEHKA
CaMOCTOSITEIILHOU TBOp‘leCKOﬁ CIIOCOOHOCTH OCYHIECTBJIATH IOWCK | BBEIIIOJHECHHUS MMPAKTUICCKUX
u OTBETCTBEHHOU | U 000CHOBBIBAThH BBIOOD | 3ajaHui;
JACATCIIBHOCTH, Pa3IuYHBIX CII0C000B peICHUA - TeKYI_HI/Iﬁ KOHTpPOJIb:
OI; 2. 0]703‘1””3031’13‘””17 y‘Ie6HBIX 3a71a4 C TOYKU 3pCHUS UX yCTHLIfI OnpoC, MHUCHbMEHHBIE
cobemeennyio esTmenbHOCMY,

J s¢pexrnsrOCTH 1 | paboTHI IO TeMaM (pazaenam);

onpeodenims ~ Memoovl  peuleHus T p—
npogeccuonanbHbx saday, | I p > — BBIIIOJIHCHUC
oyenusamv ux s¢pexmusnocme u | HCNOJIb3YyeT MAaTEMATUYCCKUC | camMOCTOATENILHON PabOTHI.
Kauecmeo 3HAHUA IJIA pemicHuAd
OK 8. Camocmosimenvro CI/ITyaHI/IOHHbIX 33.,[[3‘1;
onpeoesmo 3a0au | g BUraeT HECTaHIapTHhIE
npopeccuoHanbHO20 U IUYHOCIHOZ0 6 6
paszeumusl, BAHUMAMbCS, CITIOCOOBI PCUICHUA YUYCOHBIX
caM006pa306aHueM, oco3nanHo | 3aJaY,
nianupoeanto noevluierHue MNPOSIBISICT I/IHI/IHI/IaTI/IBy u
Keanupurayuu

TBOPUECKUH TNOAXOJ B Yy4eOHOI
JESITEIIBHOCTH.

- TOTOBHOCTH K KOJIJICKTUBHOM

pabote, COTPYAHHYECTBY CO
CBCpPCTHUKaAMU B
o0pa3oBaTeNnbHOM,

OOIIECTBEHHO ITOJIC3HOM,

y4e0HO-UCCIIeIOBATENBCKOMH,
MIPOEKTHOM M JPYrMX BHJAX

ACATCIIBHOCTH,
OK 6. Pabomams 6 roanekmuee u

JA€MOHCTPUPYET TOTOBHOCTh K
KOJUIEKTUBHOM pabore,
COTPYAHUYECTBY co
CBEPCTHHKAMH; NPOsIBJIsIET
aKTUBHOCTh B y4eOHO-

HCCIIEIOBATENILCKOM, ITPOEKTHOU U
JIPYTUX BUAAX IESITEIbHOCTH.

— HaOJIoJeHHe H  OIIEHKa
BBITIOJTHEHU S MPAKTUYECKHUX
3aJaHHH,

— TEeKyLuHl KOHTPOJIb:
YCTHBIA OMPOC, NUCHMEHHBIE

paboThI IO TeMaM (pazaenam);
— BBITNIOJTHEHHE
CaMOCTOSITENIbHOM pabOTHI.

Komauoe, 63auMO0elcme08ams ¢

pyKOGOOCWlSOM, KoJijieeamu u

COYyUuaIbHvlMUu napmuepamu

- OTHOILICHUE K | AEMOHCTPMpPYET TOTOBHOCTh K | — HaOIIOOEHHME M  OIEHKa
npodeccnoHanbHOMN npodeccuoHanbHOM BBITIOJTHEHUS MIPAKTUYECKHUX
JesITeIbHOCTH Kak | AESTeITbHOCTH, KaK BO3MOXHOCTH | 3aaHUM;

BO3MOKHOCTH ~ Y4acTHsi B | y9acTHs B PEIICHUM JIMYHBIX M | — TeKyIuii KOHTPOJIb:
pereHnu JUYHBIX, | OOIIECTBEHHBIX MPOOIEM. YCTHBIA  ONpOC, MHCEMEHHBIE
OOIIIECTBEHHBIX, paboThI IO TeMaM (pazaenam);
roCy1apCTBCHHBIX, — BBINIOJIHEHHUE
O0LIIeHAIIHOHATIEHBIX CaMOCTOSITETBHOM PabOTHI.
npobiuewm;

OK 1. [Ilonumamv cywHocms u

COYUAIbHYIO SHAYUMOCmMb ceoeu

0yOoywel npogheccuu, nposensimv K
Hell yemouuusblil unmepec.

MeTaﬂpeHMeTHble:
- yMEHHE CaMOCTOSTEIbHO | OTOMpaeT u UCIONB3YCT | — HaOMIOJeHHe U OICHKA
ONpEeNIEATh e | HEOOXOAUMYI0 MH(OPMAIUIO IS | BBINOJIHEHUS MPaKTUYECKUX
NESTETPHOCTH W COCTaBJIATH | dQPEKTUBHOTO pelieHus] YIeOHBIX | 3a1aHMUii;




TIJIaHBI JIeATEIbHOCTH;
CaMOCTOSITEIILHO
OCYUIECTBIIATD,
KOHTpPOJIMPOBATh u
KOPPEKTUPOBATh

ACATCIIBbHOCTD,

OK 4. Ocywecmenamv  nouck,
aHanuz U OYeHKy uHpopmayuu,
HeoOX00UMOU 0Nl NOCMAHOBKU U
pewenusi npogheccuoHAIbHbBIX 3a0a,
NPOPECCUOHANLHO2O U TUYHOCTIHO20

3ajady;

OlleHUBAaeT W HHTEpPNpeTHpyeT
uH(pOpMaLMIO, TOJy4aeMylo U3
MaTeMaTHYECKUX UCTOYHUKOB;

— TEeKylui KOHTPOJIb:
YCTHBIA  OIpPOC, MHCbMEHHbIE
paboThl o TeMam (paszenam);
— BBIINOJIHEHHE
CaMOCTOSITEJIbHON PabOTHI.

paseumus.

YMCHHC  HCIOJIB30BaThb BCC 000CHOBBIBAET BI:I60p criocoba - Ha6JHOI[eHI/Ie n OLICHKa
BO3MOXXHBIC PECYPCHI JUIA | pCIICHUA y‘-Ie6H0ﬁ 3aga4u, BBIITOJIHECHU A IMPAKTUYCCKUX
JOCTHIXCHUA IIOCTaBJICHHEIX | AEMOHCTPHUPYET AaACKBATHOCTL MU | 3aJaHHU,

ueﬂeﬁ U pca3aliuyi IUIAHOB | CAMOCTOATCIIBHOCTE B IIPHUHATHU — TGKYH.[Hﬁ KOHTPOJIb:
JOCATCIIBHOCTH, BBI6I/IpaTL pemieHua ¢ Yy4€TOM CO6JHO,Z[CHI/I}I yCTHBII71 omnpoc, IHUCbMEHHEBIE

YCIICHIHBIC CTpaTerun B

rpa)KaaHCKuX W  HPABCTBCHHBIX

paboThI 1o TeMaMm (paszenam);

Pa3IUYHBIX CUTYAIUSX; HOPM; — BLITIOJNHEHHE
OK 5. Ucnonvsosams qubop/waL;uOHgo- OﬁOﬁﬂlaCT, AesiaeT BBIBOABI HA | caMOCTOSTENBLHOM pa6OTBI;
KOMMYHUKAYUOHHbLE — MEXHOLO2UU OISl .
cosepuiencmeosanus OCHOBC MaTeMaTI/ILIe(iKI/IX 3HAHUU U — MPOMEKYTOUYHAS
npogeccuonanbHoll OesmenpHocmu. (haKTOB COBpPEMEHHOM HAYKH. aTTecTanus B dbopme
i QepeHIpPOBaHHOTO 3a4eTa

- YMCHHC IMPOAYKTUBHO 00BSICHAET CYITHOCTBH n - Ha6JHOI[eHI/Ie u OIICHKAa
O6IIIaTI)C5[ U | 3HAYUMOCTH MaATEMATUYCCKHUX | BBIMIOJIHEHUA IMPAKTUYCCKUX
B3aMMO/IENCTBOBATH B | 3HAHUIA; 3aIaHUI;
mponecce COBMECTHOU PAaCKpPLIBACT COACPIKAaHUC — TGKYHIHﬁ KOHTPOJIb:
ACATCIIBHOCTH, YUUTBIBATH | OCHOBHBIX MaTEMATHYCCKHUX yCTHBII71 onpoc, IHUCbMEHHEBIE
IMO3UIIMA JPYIruX Y4YaCTHHUKOB MMOHSTUHN C HCIIOJIb30BAHUECM pa6OTI>I 10 TEMaM (pagHeHaM);
AEATEIBHOCTH, A(P(PEKTHBHO | CIICHUATBHON TEPMUHOIIOTHH; — BBIMTOJIHEHHE
paspeniath KOH()JINKTHI, JIEMOHCTPHPYeT YMEHHE | caMOCTOSITENBHOM PaGOTH;
OK 6. Pabomams 6 Koniekmuse u MPOIYKTUBHOTO 0o0LIeHUS u — IPOMEXyTOUHas
KOMaHOe, 83auMOO0elicmeos8ams ¢ o

s B3aNUMOJACUCTBUA B mponecce arTecTanus B (I)OpMe
PYKOBOOCMBOM, Konne2amu u .
COYUANbHBIMU RAPMHEPAMU. COBMCCTHOU ACATEILHOCTH au(GepeHIMPOBAHHOrO 3a4€Ta
- BJIAICHUC HaBBIKaAMH | BJIageeT npueMamMu —
HO3HaBaTeHI)HOI\/’I, yq€6HO' neJsrenoyiaranus, onpeaciseT IMyTH
HCCHCﬂOB&TCHLCKOﬁ M | TOCTHKCHUS yqe6H0-
NPOCKTHON ACATCNBHOCTH, | pcciie0BaTeNbCKOM U MPOEKTHOU
HaBBIKAMHU Pa3pEIenus | neqrenpHOCTH
npobiem; ompeneJsier s dexTuBHBIE
- CI0COOHOCT 1| crioco6sl paspenienus mpooiem;
TOTOBHOCTB K OCyIIECTBJIACT CaMOCTOSITEIbHBIN
CaMOCTOSITEIIBHOMY ~ TOMCKY | - = METOJIOB pemerms
METOOOB CIICHUS

a p MPAKTUYCCKUX 3aaaY
MPAKTUYCCKUX 3ajJa4,
TPHMCHCHHIO PaASTHUHBIX NpUMeHsIeT Ha MPAKTUKE MPHEMBI
TICHHUA MaTEMATUYCCKUX 3a4a4

METOAOB IIO3HAHUA. pete © e 3an
OK 5. Hcnonvsoeams
UHGOPMAYUOHHO-
KOMMYHUKAYUOHHbIE — MEXHONI02UU
ons COBEPUIEHCMBOBAHUS
npogeccuoHanbHou

desmenvrHocmu. [IK

1IK 1.2. I[Ipogooumb ypoxu.
1K 2.2.  IIpogooumv
3aAHAMUSL.
K 3.3.

gHeypoyHble

Ilposodums __ sHexaacchwvle




Meponpusimus.
4.5. Yuacmeosamyo 8
UCCe008aMeNbCKOU U NPOEKMHOU
destmenbHOCmu 8 obnacmu
HAYAIbHO20 00Ue20 00pa306anUsl.

- TOTOBHOCTB M CIIOCOOHOCTB K

CaMOCTOATEIILHON
MH(pOpPMaIMOHHO-
II03HABATEJILHOU
NeSITeIbHOCTH, BKJTIOY st
YMEHHE OpPUCHTHPOBATHCS B
pa3IMYHBIX UCTOYHUKAX
uHpopManuy, KPUTHUYECKU
OLICHUBATh u
UHTEPIPETUPOBATH
nHpopMaIuio;

OK 5. Hcnonvsosame unghopmayuoHHo-
KOMMYHUKAYUOHHbIE — MEXHON02UU  OlA

JAE€MOHCTPHPYET TOTOBHOCTh U
CHOCOOHOCTh K CaMOCTOSITEILHOM
UH(OPMALMOHHO-TI03HABATEILHOM
NeSITEIILHOCTH;

yMmeer OpPUEHTHPOBATHCS B
Pa3IUYHBIX MCTOYHUKAX
uH(popMaluuy, KPUTHYECKH

OIICHUBATh W WHTEPIPETUPOBATH
nHpopmaIuio

— HaONIOJEHME M  OILIEHKa
BBITTOJIHEHMS MPAKTUICCKHUX
3aJaHnH,

— TEKyIUn KOHTPOJIb:
YCTHBIH OIPOC, IMHCHMEHHBIC

paboThI o TeMam (paszenam);

— BBIITIOJIHCHUC
CaMOCTOSATEIILHON paboThI;

— TMPOMEKYTOUYHAS
aTTecTramus B dopme

mudepeHIMpoBaHHOTO 3aUeTa

COBEPULEHCMBOBAHUA

npogheccuonanbHou 0estmenbHOCmiL.

- BJIaJICHHE A3BIKOBBIMU | YMEET SICHO, JIOTMYHO M TOYHO | — HaONIOJEHHE W TEKYIIHit
CpEINCTBAMHU: YMEHHE SICHO, | MU3JaraTb CBOKO TOUKY 3PEHHUS KOHTPOJIb: YCTHBIN OMPOC;
JIOTMYHO M TOYHO H3Jararh | MCIOJAb3yeT aJIcKBaTHEIE

CBOIO TOUYKY 3pEHHUs, | A3BIKOBBIE CPEICTBA

HCIIOJIb30BaTh aJIcKBaTHEIC

SI3BIKOBBIE CPEACTBA

- BJIAJICHUE  HABBIKAMU | CAMOCTOSATEILHO BbIAECJACT | — HaOJMIOJEHME H  OLIEHKa
03HABATENbHOH  Pe(IICKCUH | HaBBIKAMH II03HABATEJILHON | BBIIOJIHEHHUS MPaKTUYECKUX
KaK OCO3HaHHWs COBEpPIIACMBIX pe(b.]'IeKCI/II/I; 3aaHUM;

JIEUCTBUA W MBICIUTEIbHBIX CTPOUT PACCYKICHUS, | — TeKywIHil KOHTPOJIB:
npoueccmi, HUX pE3ylIbTaTOB U HpOCTeI\/'IH_II/Ie YMO3AaKJIIFOYCHU,; yCTHLIﬁ Oompoc, IHUCbMCHHBIC
OCHOBAHWH, I'PAHUIL  CBOCTO | yepaer apryMEHTUPOBAHHBIC | paOOTHI 110 TEMaM (pasziesiam);
3HAHUS W HE3HAHMS, HOBBIX | ppipoy:  BBIIONHEHME

OK 8. Camocmosmenvro | oA W HESHAHNA, — HNPpOMEXYTOYHAA
onpedensm saoauu | POPMYJIHPYET  MO3HABATCIBHBIC | qrrecTarms B dopme
npogheccuonanrbio2o u auunocmuozo | 3a4a4H. nuddepeHIpPOBaHHOTO 3aUeTa
paseumust, 3AHUMamusvCA

CaMOO5pa306(1HM€M, OCO3HAHHO

nianupoeantov noessvluteHue

Keanupurayuu.

- LEJICYCTPEMIIEHHOCTD B | IEMOHCTPHUPYET — HaONIOJEHHE H  OICHKa
IIOHCKax u NPUHATHAMN | NETICYCTPEMIICHHOCTh B IIOMCKAaX U | BBIIOJHECHUS MNPaKTHYECKUX
pelieHuii, cO00PasUTENbHOCTD | IPUHATHHI PELICHHIA; 3aaHuU;

n UHTYMIMSA,  PasBUTOCTb | mposiBJisieT COOOPa3UTENBHOCTh U | — TEKYIIHi KOHTPOJIB:
HPOCTPAHCTBEHHBIX HMHTYUIINIO, YCTHBIA ONpPOC, NUCHBMEHHBIE

MPEJCTaBICHUN, CHOCOOHOCTH
BOCIPUHUMATh  KpacoTy H
FapMOHHIO MUDA.

OIlEeHUBAET KPacoTy M TapMOHHIO
OKPYXKaIOIIEero MUpa

paboThI 1O TeMaM (pazaenam);
— BBIIIOJIHCHUEC
CaMOCTOSITETIbHON paboThI;

IIpeameTHbIE:

- C(OPMHUPOBAHHOCTD | 3HACT U MOHMMAET CMbICI HAyKH | — HaOOIOJEHHE W  OLEHKa
IPEJCTABICHUNA O MaTEMaTUKE | MaTeMaTHKa, KaK 4aCTU MUPOBOW | BHIIOJIHEHUS IIPAKTUIECKHUX
KaK 4aCTH MUPOBOM KYJIBTYpPBI | KyJIbTYpBHI; 3aJJaHul;

U O MeCTe MaTeMaTUKH B | yMeeT OIKCBIBATH Ha | — TeKkymwmii KOHTPOIIb:
COBPEMEHHOM [IMBUIIM3AIIAH, O | MATEMATHYECKOM SI3bIKE SBJICHUS | yCTHBI OMPOC, MHChMEHHBIE

criocobax ONUCAHUSA Ha

pEAIbHOTO MHPA;




MaTEMATHYECCKOM SI3BIKE
SIBJICHUM PEaJIbHOIO MUPA;

IIK 4.3. Cucmemamusuposamsv u
OYEeHUBAMb Neda2osUYecKutl onblm u
obpasosamenbHble  MEXHOLO2UU 8

HCMOJb3yeT B  IPAKTHYECKOU
NESTEIIbHOCTH 3HAHUS U YMCHHS,
HEOOXOIMMEIE JUISL  PEIICHHS
Pa3IMYHBIX MPAKTUYECKUX 3a/1a4

paboTHI IO TeMaM (pazesam);
— BBITNOJIHEHHE
CaMOCTOSITEJILHON paboThl;
— IPOMEXKYTOUHAsA
arrecranus B hopme

obnacmu HA4aIbHO020 obwezo

00pa3zo8anusi HA OCHOBe U3YYEHUs I[I/I(i)(bepeHLII/IpOBaHHOFO 3a4eTa
npogeccuoHanvHou  aumepamypbl,

camoananusa u ananusa

destmenbHOCmuU Opyeux nedazo2os.

- c(OpPMHPOBAHHOCTD | BJIajJeeT OCHOBHBIMU | — HaAOIIOJEHHME M  OIEHKa
HpeI[CTaBJ'IeHI/Iﬁ 0 | MaTEMAaTHYECCKUMU IIOHATHUSAMHU, | BBIIIOJIHCHUA MMPAKTUICCKUX
MaTEMAaTHYCCKUX HOHATHUAX | CBOMCTBAMU MaTEMaATHUYCCKUX 3aI[aHI/H71;

KaK (6] Ba)KHEHIITNX 06’BCKTOB, 3aKOHaMu — TeKYI_HI/Iﬁ KOHTPOJIb:
MaAaTEMATHYCCKHUX MOACIAX, | MATEMATUYCCKHUX orcpanuu, C yCTHBIﬁ omnpoc, IHUCbMCHHEBIE

IIO3BOJIAOIIIUX OIIMChIBATh H
HA3y4aTb pPa3HbIE MPOLECCHI U
SIBJICHUA, IIOHHUMAaHHUC
BO3MOXHOCTHU
AKCHUOMAaTHYCCKOI'O
IMOCTPOCHUA MATEMATHYCCKHUX
TEOPUH;

1IK 1.2. IIpogodumsb ypoxu.

IIK 2.2. Ilposooums 6HeypouHbvle

3aHAMUSL.
IIK 3.3. IIpogooumv 6nexnaccHvle

IIOMOLIbI0 KOTOPBIX ONUCBIBAET U
W3y4aeT pa3jaudHble NPOLECCHl U
SBJICHUS;

3HAaeT U NMOHUMAeT BO3MOXHOCTH
AKCHOMAaTHYECKOTO  IOCTPOCHHUS
MaTE€MaTU4YeCKUX TEOPHL;
HCIOJIb3yeT B IPAaKTHUYECKOH
JEATEIbHOCTH 3HAHUSA U YMEHHs
JUIsl OPUEHTALUA HAa MECTHOCTH U
peuIeHusl JKU3HEHHBIX 3a1ad |
CUTyalHi

paboThI IO TeMaM (paszjesam);

— BBIIIOJIHEHHE
CaMOCTOSITENILHOM paboThl;

— IPOMEXYTOUHAs
arTecTauus B dopme

muddepeHIpPOBaHHOTO 3a4eTa

MepOnpUsImusL.
1K 4.5. Yuacmeosams 8

UCCIe008amenbCkol U NPOeKmHol

dessmenvbHOCmU 8 obracmu

HAYAaIbHO20 06Ue20 0Opa306anUs

- BJIAICHUC METOJaMH | 3BHAE€T U INIOHUMAET HpI/IéMBI u — Ha6JHOZ[eHI/Ie u OIICHKAa
A0Ka3aTeJIbCTB U AJITOPUTMOB | MECTOJAbl PCHICHUA ypaBHeHI/Iﬁ U | BBIIIOJIHEHUS MPAKTUICCKUX
peuieHus; yMEHUue UX | HEPaBEHCTB, METO/bI U AITOPUTMBI | 3aaHU;

MIPUMEHSITD, MPOBOJMTH | TOKA3aTEIbCTBA 3aKOHOB | — TeKymIuii KOHTPOJIb:
A0KAa3aTCIbHBIC PACCYXICHHA | MATCMAaTUKH, OCHOBHBIX TCOPEM YCTHI)II\/II OIIPOC, ITHCBEMEHHBIE
B XOJIC pCUICHHUA 3aJ1a4, Kypca reOMETpHH, pa6OTBI 10 TeEMaM (pagHeHaM);
TIK 3.1 Iiposooums | aHamU3MPyeT UHGOPMALIUIO, | — BRONHEHME
gzzjzzecg;’f;oewm”;;ﬁ;‘;iig:gamz HEOOXOMMMYIO JUISL [POBEICHUS | caMOCTOSTENBHON paboThI;

NOJIY4€eHHble pe3ylbmamal.

JIOKa3aTeJIbHBIX PAacCyKJICHUH B
XOJIe PEILCHU 3a1a4;

HCIOJb3YeT B  IPAKTHYECKOU
JEATEIbHOCTH 3HAHUSA U YMEHHUs

UL ONpPEAENICHUS PACCTOSHUM,
BEJIMYMH YTJIOB, HAWOOJBIIUX W
HauMEHBIIINX 3HAUEeHUH
BEJIMUMHEI, a TaKXe
MPUOJIKEHHBIX 3HAYCHWI

BCJIMYMHBI U MHOI'OC IPpYTOC.

BJIAJICHUE CTaHIApTHBIMH
prueMaMu peleHust
palMOHAIBHBIX "
HWpPaLUOHAIIBHBIX,
MOKa3aTeNbHbIX, CTEINEHHBIX,
TPUTOHOMETPUUYECKUX
YpaBHEHUN M HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BaHHUE

3HAaeT M NOHUMAET NPUEMBI HU

METOJbl  PELICHUS  PaA3IUYHBIX
YpaBHEHUH © HEPABEHCTB, UX
CHCTEM;

HCIOJIb3YeT TOTOBBIE

KOMIIBIOTEPHBIE IIPOrPAMMBI IS
IIOMCKA  IYTH  pPEIIEHHS W
WJUTFOCTPALUU peuieHus

— HaOIIoJeHHEe M OIIEHKAa
BBITIOTHEHHUS MPAKTUYECKHUX
3aJaHuH,

— TEeKyLui KOHTPOJIb:
YCTHBIA OINpPOC, MUCHMEHHBIE

paboThI IO TeMaM (pazaenam);
— BBITNIOJTHEHHE
CaMOCTOSITEIIbHON paboThI;




TOTOBBIX KOMIIBIOTCPHBIX
mnporpamMm, B TOM HYHUCIIC IJIA

ypaBHEHUH U HEPABEHCTB

— IPOMEXYTOYHAS
aTTecTarus B popme

MOMCKAa TMYyTH pEHIeHUs U i QepeHIPOBaHHOTO 3a4eTa
WITIOCTPALUH peleHus

ypaBHEHUH U HEPABEHCTB,;

- chopmupoBanHocTh | IMeer  mpeacraBjeHust 00 | — pabmiogeHMe M OLICHKA
NPEACTaBICHUH 00 OCHOBHBIX | OCHOBHBIX TIOHSTHUSIX, HICSIX U | BBHIIOJIHEHHS MPaKTHYECKUX
HNOHATHUAX, HJESIX U METOJax | MeTojax MaTeMaTH4eCKOrO | 3aIaHHuii;

MaTeMaTH4eCcKOro aHaIN3a; aHaJIN3a; — TeKylui KOHTPOJIb:
1IK 4.3. Cucmemamusuposams u | 0OBbACHAET OCHOBHBIC CBOKCTBA | yCTHBIH ONpPOC, MHCHMEHHBIE

oyenusanv neoazo2uyeckutl Onvim u
O6pa306am€ﬂbel€ mexrnoJjgocuu 6

(GyHKIUHM, HCHOJb3Ysl HEKOTOphIE

paboThI IO TeMaM (paszjesam);

obuacmu  nawamnozo  obueco | WIEM MATEMATHYECKOTO AHAIM3A | — BpIONHEHNE

obpaszosanus na OCHOGe U3YHEHUs] (FCOMeTpI/IIIef:KI/II/I CMBICIT | camocTOATENbHON PabOTHI;
npogeccuonanvrou  aumepamypsi, | IPOU3BOAHOH, HAJIMYMEC  TOYCK — MPOMEXYTOUHAS
camoananuza u amanusa | SKCTpeMyMa (bYHKI.[I/II/I, arTecTranus B (1)OpMe
IOYeI;éme/szocZ: Opyeux ng?;j;jdoﬂimb MOHOTOHHOCTH (DYHKITHH); 1 depeHIMPOBAHHOTO 3a4eTa
nedazocuueckue paspabomku 8 suoe aHaHsupyer HHpOpMaLIO,

omuemos, pegpepamos, | HCOOXOIUMYIO JUIS UCCIIC/JOBAHUSL

8bICIYNAEHUI. byHKIIMHU

- BJIaACHHUC OCHOBHBIMH | IOHUMAET pasiniuc MCKOY — Ha6ﬂ}0ﬂeHHe u OLICHKAa
INOHATUAMHM O INIOCKUX W | INIOCKUMHU W IIPOCTPAHCTBCHHBIMH | BBIITOJHCHUS MPAKTUICCKUX
IIPOCTPAHCTBEHHBIX ¢urypamu, 3HaeT WX OCHOBHBIC | 3aJaHUI;

ICOMCTPHUUCCKUX (1)I/IpraX, nux CBOﬁCTBa; — TCKYH_[I/Iﬁ KOHTpPOJIb:
OCHOBHBIX CBOMCTBAX; | YMEET paCIIO3HABATbL HAa YCPTCIKAX yCTHHﬁ OIIpOC, IHCbMCHHBIC
C(l)OpMI/IpOBaHHOCTB YMCHHUA | U B pPCaibHOM MHPC pa60T]':,I 10 TeEMaM (pa3ﬂe_]‘[aM);
pacrmo3HaBaTh Ha YEpPTEXKaxX, | TEOMETPUUCCKUE burypsr; BBIIOTHCHIE

MOJIETISIX U B PEaTbHOM MHUPE | MCIOJb3YeT M3Y4YCHHBbIE CBONCTBA CaMOCTOSATENBHOH PaboTHI;
F€OMETPUUYECKHE (UTYypBI; | FEOMETPUICCKHIX buryp M| — [mpoMexyTOYHas
MIpUMEHEHNE U3YUCHHBIX | pa3iuuHbie (HOPMYIBI JUIL | grrecranus B Gopme

CBOWCTB TeOMETPHYECKHX | PEIICHHS FEOMETPHIECKHX 3a/1a9 U | nydh(hepeHIMPOBAHHOTO 3a4eTa
¢buryp u  dopmyn  nus | 3amadu c MPAKTUYECKUM

peiCHuA TCOMETPHUICCKUX COI[Cp)KaHI/IeM;

3aJda4 u 3aJa4d C

IMPAKTUYCCKHUM COACPKAHHUEM

- C(i)OpMI/IpOBaHHOCTB HNmeer npeacraBjicHue (0] - Ha6J'IIOI[eHI/Ie n OIICHKAa
HpeHCTaBJ'ICHI/H\/’I 0 IMponeccax | mpoueccax U ABJICHUAX, UMCIOIIUX | BBEIIMOJIHEHUA IIPaKTHYCCKUX
u SABJICHUAX, HUMCIOIIIHUX BepOHTHOCTHLIﬁ XapakKkTep, (6] 3a)]aHI/II7I;

BEPOSITHOCTHBIM XapakTep, O | CTATHCTHYECKUX — TeKyIMii KOHTPOJIb:
CTaTUCTUYCCKUX 3aKOHOMEPHOCTIX B pcaJIbHOM yCTHLIﬁ Oompoc, IHUCbMCHHBIC
3aKOHOMEPHOCTSIX B peaJbHOM | MUPE; paboThI IO TeMaM (pazesam);
MHUpe, 00 OCHOBHBIX MOHSATHUSAX | 3HAET H UCNOJIB3YeT | _ pLimoHEeHHe
JIIEMEHTAPHOMN TEOPHH | KIIACCHYECKYIO dbopmy1y | camocrosrenbHOI paGoTHL;
BepOHTHOCTCﬁ; YMCHI/Iﬁ BCPOATHOCTHU COGBITI/IH, TCOPCMBI O — TPOMEXYTOYHAs

HaxXxoauThb nu OIICHMUBATL | CYMMC I:I MMPOU3BCACHUN arTecTanus B (I)OpMe 3aueTa
BCPOATHOCTU HAaCTYIJICHUS | BEPOATHOCTEH,

COOBITHH B HpOCTefIHIHX ymeer HaxXoauThb YHCJICHHBIC

MIPAKTUYECKUX CHUTyallUsIX U
OCHOBHBIE  XAPaKTEPHUCTHUKHU
CIIy4alHBIX BEJINYUH;

XapaKTEPUCTHKU CTaTUCTUYECKOTO
psiaa, HCMIONb30BaTh TpaduKu U
TaOIUIIBI, 4TO IIOMOTaeT
OPUEHTHUPOBATHCS B MPAKTUYECKOU
JIESITEIIbHOCTH

- BJIQJICHHE HABBIKAaMU
HCIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX ITPOTPaAMM

AEMOHCTPHUPYET HaBBIKH
UCIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX ~IPOTpaMM  IIpH

— HAOJMIOJEHME U  OLIEHKA
BBIITOJIHEHU S MPAaKTUYECKHUX
3aJaHuH,




MIPH PEUICHUY 3a/1a4. peLIeHUH 33124 — BBITNIOJTHEHHE
CaMOCTOSATEIILHON PabOTHI.

Kpurepum oueHku pe3yjbTaToB 00yUYeHUs
Kpumepuu oyenku npu ycmnom onpoce.

— OrMmerka 5 (OTIMYHO) CTaBUTCA 3a IMOJHBIM OTBET Ha MOCTABJICHHBIA BOMPOC C
BKJIIOUEHHEM B CcOJepXKaHHe OTBeTa pacckaza (JIeKIMH) MpernojaBaresis, MaTepHalioB
y4eOHUKOB M JIOTIOJHUTEIBHON TUTEpaTyphl 0€3 HABOISIINX BOIIPOCOB.

— OrMmetrka 4 (XOpOIIO) CTAaBUTCA 3a IMOJIHBIA OTBET HA MOCTAaBJICHHBIM BOMPOC B
o0beMe pacckaza (JIeKIMU) TMPENoJaBaTeNisi WM TOJHBIA OTBET C BKIIOYECHUEM B
coliep’)kaHue Marepuaia YydeOHUKa, JIONOJHUTENbHON JUTepaTypbl C HaBOJIALIUMHU
BOIIPOCaMHU MpernoiaBaress.

— Otmetka 3 (yI0BJIETBOPUTEILHO) CTABUTCS 32 OTBET, B KOTOPOM O3BY4EHO OoJiee
MOJIOBUHBI TpeObyeMoro marepuaina, C IHOJOKUTEIbHBIM OTBETOM Ha YacTh HABOISIIHUX
BOIIPOCOB.

— Otmerka 2 (HEyIOBJIETBOPUTENBHO) CTaBUTCS 3a OTBET, B KOTOPOM O3BYUYEHO
MeHee MOJIOBUHBI TpeOyeMoro marepuaina, ¢ OTPUIATENIbHBIMH OTBETAaMU Ha HABOJSIIUE
BOIIPOCHl HE O3BYYEHO IJIaBHOE B COJEpXKaHUM BoOIpoca, 0Oe€3 IperBapUTEIILHOIO
OO0BSICHEHUS PUYMH 00YYaIOIIUKCS 0TKa3acs OT OTBETA.

Kpumepuu oyenku npu mecmoeom Konmposne.

— OrMmetka 5 (oTnMuHO) cTaBUTCS 32 95% 1 OoJiee MPaBUITbHBIX OTBETOB.

— OrmMmertka 4 (xopoio) craButcs oT 80% 10 94% npaBUIBLHBIX OTBETOB.

— Ormerka 3 (ymomieTBopuTeNbHO) cTaBuTcsa OT 60% 10 79% mnpaBUIBHBIX
OTBETOB.

— Otmerka 2 (HEYAOBJIETBOPUTENIBHO) CTaBUTCS Mpu Hamuuud MeHee 60%
IIpaBWJIbHBIX OTBETOB MJIM IIPU OTKa3€ 00Yy4aroIIerocs MpouTH TECTOBBIM KOHTPOJIb.
YpoBeHb yCBOEHHUS TPOrPAaMMHOT0 MaTepHalia OLIEHUBAETCS CIEIYIOIINM 00pa3oM:

I yposenv: 0,95 u sviue — gvlle ONMUMATLHO20
1l ypogenwv: 0,71 -0,94  — onmumanvHolii

11l yposensv: 0,6 — 0,70 — oonycmumblil

1V yposenwv: 0,59 u nuowce — xpumuueckuti

Kpumepuu oyenueanua npakmuueckozo 3anamus

- Onenka «S»BBICTABIIAETCSA, €CIU CTYJIEHT UMEET ITyOOKHe 3HaHUs y4eOHOTo
MaTepuaga IO TeMe MPAKTUYECKOrOo 3aHATHSA, TII0KAa3bIBAET YCBOEHHE B3aHMMOCBS3U
OCHOBHBIX TOHSTHI, HCIOJIBb3yeMbIX B paboTe, CMOT OTBETUTh Ha BCE YTOUHSIOIIUE U
JIOTIOIHUTENbHBIE  BOMPOCHI; CTYAEHT JEMOHCTPUPYET 3HaHHUS TEOPETHYECKOro U
MIPaKTUYECKOI0 MaTepHajia B €IMHCTBE; ONpPEIENsIeT B3aUMOCBSI3U MEXAY IOKa3aTeasiMu
3a/1au, AA€T MPABWIBHBIA AlITOPUTM PELIEHUs, ONPEIeseT MEXIUCIUIUIMHAPHBIE CBS3U
10 YCJIOBUIO 3a/IaHUSl.

- Onenka «4» BBICTABISIETCS, €CIM CTYAEHT I[OKa3aJl 3HaHUE Yy4eOHOro
MaTepuasa, yCBOUJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH MOYTH MOJHO Ha BCE 3aJaHHbIE
JOTIOJIHATENbHBIE W YTOUHSIOLIME  BONPOCHI;  CTYAEHT JIEMOHCTPUPYET  3HAHUSA
TEOPETUYECKOr0 U MPAKTUYECKOI0 MaTepuasa 1o TeMe MPakTUYECKOro 3aHSATHS B €IMHCTBE,
JIOTyCKasi He3HAUUTENIbHbIE HETOUHOCTU MPH PEIICHUU 33a7a4, UMes HEMOJHOE MOHUMaHUe
MEXIUCUUIUTMHAPHBIX CBSA3EH MPH NMPaBUILHOM BbIOOpE alIropuTMa pelieH sl 3aaHus.

- Onenka <«3»BBICTABISIETCS, €CIM CTYAGHT B II€JIOM OCBOMJ MaTepHal
MPAKTUYECKOTO 3aHSTHUSA, OTBETHJI HE Ha BCE YTOUHSIOLIME M JIONOJHUTENIbHBIE BOMPOCHI;
CTYACHT 3aTPyAHSETCS C MPAaBWIBHOW OLEHKON MPENJIOKEHHOW 3a/laud, AAET HEMOJIHBINA
OTBET, TPeOYIOIINN HABOMISIINX BOMPOCOB MPEMOAABATENs, BBIOOp alropuT™Ma pPEIieHUs
3aJ1a4¥ BO3MOXEH MPHU HABOJAIIMX BOIpPOCaX MpernoaaBaTess.

— OneHka «2»BbICTaBIIETCS CTYACHTY, €CIIM OH MMEET CYIIECTBEHHbIE MPOOEIbl B
3HAHUAX OCHOBHOTO YUeOHOro MaTepuana MPaKTUYECKOTO 3aHATHS;, HE PaCKPBLI




CoJIep)KaHUE BOIIPOCOB, HE CMOT OTBETHUTh HAa YTOUHSIIOIIWE ¥ JIOTOJIHUTEIBHBIC BOIIPOCHL;
CTYZACHT AT HEBEPHYIO OLIEHKY CUTYallMH, HETIPAaBHJILHO BEIOUPACT aJrOPUTM JEHCTBHIA.

Kpumepuu ouenku npesenmayuu:

- OreHka «5» - BBICTABISIETCSl CTYJCHTY, MPE3EHTAIMsI KOTOPOTO BBITIOJTHEHA
[0 TeMe MpOorpaMMbl y4eOHOW TUCHMIUIMHBL, B COACPKAHUH IPEJCTaBICHA JOCTOBEPHAS
nHpopManus 00 WUCTOPUYECKHX CIpPaBKaX M TEKYIIUX COOBITHSAX, BCE 3aKIIOUYCHHS
MOATBCPIKACHBI JOCTOBCPHBIMHU HCTOYHUKAMHU, A3BIK H3JIOKCHUA MaATCpUajia INOHATCH
ayJMTOPUH, OIpENeNieHa aKTyalbHOCTh M TIOJIE3HOCTh COACPIKaHUS; COOJIIOJICH €IMHBIH
CTUIIb  O(OPMIICHHUS, BCIIOMoOTraTenbHast WHpopManus (yNpaBisIONIe KHOMKH) HE
npeoOanaeT HajJ OCHOBHOM wuHpopMaruel (TEKCTOM, WJUTIOCTPAIUSMK); MPE3CHTAIHS
cocrour u3 10 crnaiigos-15 cnaiinoB, mWpUPT OCHOBHOTO TEKCTa HE MeHee 24; Ha
TUTYJIBHOM JIUCTE TPEJICTABJICHBI: HA3BaHUE OpraHU3aIliy, MPOeKTa, (o aBTopa, Tpyria,
HAYYHBII PYKOBOJMUTEIb; B COJCPKAHUU MH(DOPMAIIMH HCHOJIB3YIOTCS KOPOTKHE CIOBA H
MIPEJUIOKEHUS, 3ar0JIOBKH MTPHUBIICKAIOT BHUMAHHE ayTUTOPHH.

- OreHka «4» - BBICTABISCTCS CTYJCHTY, MPE3CHTAIINSI KOTOPOT'O BBITIOJIHEHA
Imo TCMC IpOTrpaMMbIl yqe6H01‘/'I JAUCHUIIVIMHBI, B COACPKAHUN IMPCACTABJICHA JOCTOBCPHAA
uHpopMalusg 00 HUCTOPUYECKHX CIpPaBKaX M TEKYIIUX COOBITHSX, BCE 3aKIIOUYCHHS
MOATBCPIKACHBI JOCTOBCPHBIMHW HCTOYHUKAMHU, A3BIK H3JIOKCHUA MaTCpUajia IOHATCH
ayJMTOPUH, OTpE/CICHa aKTyaJlbHOCTh M MOJIE3HOCTh COJCPIKAHUS; COOJIIOJICH CIMHBIH
CTHIIb  O(OPMIICHHUS, BCIIOMOTaTenbHass WHpopManus (yIpaBiIONIEe KHOMKH) HE
npeoOiasaeT HajJ OCHOBHOM wuHMopMamuel (TEKCTOM, WJUTIOCTPAIUSMK); MPE3CHTAIHS
coctrour u3 Oonee 15 cimaiinoB, mpudT OCHOBHOTO TEKCTa HE MeHee 24; UMEITCS
HETOYHOCTH B O(OPMJICHMM MpPE3CHTAIlMH;, B COJCPXAaHUW WHGOpPMAIMU 3arojIOBKH HE
IMPUBJICKAIOT BHUMAHHUC ayIUTOPHH.

— Onenka «3» BBICTaBISIETCS CTYACHTY, PE3EHTAIUs KOTOPOTO BBIIIOJIHEHA IO TeMe
nporpaMMbl y4eOHOH AMCUMIUIMHBL, B COIEP)KAaHUHM  IpeJCTaBlieHa HWHQopMmanus o0
HMCTOPUYECKHX CIIPaBKax, HO OTCYTCTBYeT MH(OpMALIKs O TEKYIIUX COOBITUAX, 3aKITIOYCHHS
HE TIOATBEPXKICHBI JIOCTOBEPHBIMH HWCTOYHUKAMH, SI3bIK HM3JIOKCHHS —Marepuala
HEJO0CTAaTOYHO MOHSATEH ayTUTOPUH, ONIpe/ieTieHa aKTyadbHOCTb U MOJIE3HOCTh COAECPIKAHMUS,
HE Be3/lle COONIOIEH €IWHBIM CTWiIb oQopmileHUs,  BCIOMoOrarenbHass HWHGpoOpManus
(ympaBnsoomuye KHOIKH) npeoOiagaeT Hag OCHOBHOW uHpopmanuen (TEKCTOM,
WJUTFOCTPAITUSIMU ); TIPE3CHTAINS COCTOUT U3 Oojee 15 crnaiaoB, mpudT OCHOBHOTO TEKCTa
He MeHee 24; WMEIOTCS HETOYHOCTH B OGOPMIICHMHM TPE3CHTAllMH; B COJAEPKAHUU
nHGOPMAIINY 3aTOJIOBKH HE IPUBJICKAIOT BHUMAaHHE ayJAUTOPHH.;

- OneHka «2» - CTYAIEHT HE TOATOTOBWJI MPE3CHTAIMIO WM COJICpKaHUE
Mpe3eHTAIMH HE PACKPBIBAET CYIIHOCTh U OCOOCHHOCTH 3asBICHHON TEMBI.

Kpumepuu  ouenku npu  npogedenuu  Oughghepenyupoeannozo  3auema
(npomesricymounas ammecmayus, KOHMPOJIbHAA padoma)

— Onenka «5» BBICTaBIsSEeTCS OOydYarOIIEMyCs, €ClIM OH TIyOOKO W TPOYHO
YCBOWJI MPOTPAaMMHBIN MaTepHai, UCUYEPIBIBAIONIE, OCIEI0BATEIBHO, YETKO U JOTHYECKH
CTpPOMHO €ro w3jaraeT B MUCHMEHHOW pEuYd, YCTaHABIMBAET TECHYIO CBSI3b TEOPHH C
MPAKTUKOH, CBOOOTHO CIIPABISIETCS C MPEUIOKEHHBIMU 3aJlaHUsIMH, a MMEHHO: yMeEeT
paIMoHaIbHO HAXOJUTh 3HAYEHHUS YHCIOBBIX BBIPAKEHUU CO 3HAHHEM ONpEISICHUN
CTETIEHM C HYJEBBIM H OTPHIATEIFHBIM IIOKa3aTelieM; VYIPOIIaeT ainredpanveckue
BBIPQKEHHUS C MPUMEHEHHEM OCHOBHBIX CBOWCTB CTENEHU, BIAJeeT MPUEMAMH pelIeHUs
MOKa3aTeIbHBIX M JIOTapU(MUYECKAX YPABHEHUH; TPOSBISAECT 3HAHUS T€OMETPHUYECKOTO
MaTepuasa, CBS3aHHOTO C MapaylyIeIbHOCThIO U TMEPHEHAUKYISIPHOCThIO B MPOCTPAHCTBE;
3HAeT OCHOBHBIE (DOPMYITBI BEKTOPHOHN anreOphl; 00JiagaeT pa3HOCTOPOHHUMH HABBIKAMHU H
MpHEeMaMHU BBITIOTHEHUS MPAKTUYECKUX 3a/1a4.

— Onenka «4» BBICTaBIsAETCS OOy4alOMIEMYCs, €CIM OH TBEPIO 3HAET
MaTepHuall, TpaMOTHO M IO CYIIECTBY M3JIaraeT €ro B NMHCHbMEHHOM BapHaHTE, MPaBHILHO
MIPUMEHSIET TEOPETUYECKUE TIOJIOKEHUS TIPH PEIICHUH MPAKTUIECKUX BOMPOCOB U 3a/1a4, HO
IPH 3TOM: JONYCKaeT HEKOTOpble HECYIIECTBEHHBIC HENOUYETHI NMPH BBIYUCICHHUH, IPH



YIPOIIEHNH anreOpandeckoro BBIpaKeHUs. [Ipum 3TOM JEMOHCTpHpYeT 3HAaHHE BCEX
OCHOBOIIOJIAralONIMX (POPMYII M 3aKOHOB alTeOphl, MIPU3HAKOB T€OMETPUUECKUX OOBEKTOB.

- Omnenka «3» BBICTAaBISAETCS 00YYAIOLIEMYCs, €CJTHM OH UMEET 3HAHHS TOJIbKO
OCHOBHOT'O MaTrepuaja, HO HEe YCBOMJI €ro JeTalieid, JOIyCKaeT HETOYHOCTH, HapyLICHUS
JIOTHYECKOW TMOCIEI0BATEIPHOCTA B M3JI0KEHUHU MPOTPAaMMHOI0 Marepuasa, UCIBITHIBACT
3aTpyJHEHUS MPU OINpeNeNICHMH BHJA YPaBHEHHS M METOJAa €ro PEUICHHUs; IOIyCKaeT
CYIIECTBEHHBIE HETOYHOCTH MPH UCIOJIB30BAHUHN MPU3HAKOB TEOMETPUUECKUX OOBEKTOB.

- Onenka «2» BbICTaBIsieTCsl  O0ydaloIEeMycsi, KOTOpPBIM HE  3HAET
3HAQUUTEIBHOM YacTH INPOrPaMMHOIO Marepuana, MOMYCKAeT CYIIECTBEHHbBIC OIINOKH,
HEYBEPEHHO, ¢ OOJIBIIUMHU 3aTPYJHEHUSIMH BBIMIOJIHSAET MUCbMEHHYIO padboTy. Kak mpaswuio,
OLICHKA «HEYJOBJIETBOPUTEIBEHOY» CTABUTCS 00yUYarONMMCS, KOTOPbIE HE MOTYT NPOJOJIKHUTh
o0y4yeHue 6e3 JOMOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUILIHHE.



	page7
	page11
	page19

		2022-07-04T16:48:26+0300
	Томченко Татьяна Викторовна
	Я подтверждаю точность и целостность этого документа




