Hpueioanene (14
i OO o npedecinu
43.01.09 [ lonap, xomTH1ep

MHHECTEPCTBC SUipasonarinn B MocaesHoi norrTarn Coeasioncxoi odIacTH
I Dy repeTRRAKOE GlofieTTIoe IpCQeeerORATLI0E 09 2AI0BATENAHOC VEPRICHHC
Cueprunonckuit afnaami «CyXoromesuil WHOMOTPOPHI>HeLi TEXHIRYMY

FACCMOTPEHO

UMK abincobpaionaressoro nrxaa
[Tporoson Xi 1 o1 (285 agryera 2020r,
Mpeiceimenn__ A 0. Coxozona

YTREERIAD

PABO'LASL IPOTPAMMA
YUERHOI'O IPEIMETA

OYIL 04 MaTematnxy

Cyxoit Jar
2020



PaGouass mporpamma yueOHOro mpenMera paspaboraHa Ha  OocHOBe  DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHEro MpoeCcCHOHATBLHOIO 00pa30BaHUs
(manee — ®I'OC CIIO) mo mpodeccuu 43.01.09 IloBap, KOHAWTEP, YTBEPKIACHHOTO MPHKA30M
MunucrepctBa obOpazoBanus W Hayku P® 9 nexabps 2016T. Ne 1569 «OO6 yrBepxaeHUn
denepanbHOrO roCcyAapCTBEHHOTO 00Pa30BAaTEIbHOTO CTaHAApTa CpelHero MnpodeccuoHaIbHOrO
obpazoBanus no npodeccun 43.01.09 [osap, konaurep»; [IpumepHOit OCHOBHOI 00pa30BaTEIbHON
IporpamMmbl  cpeaHero oOmiero oOpa3zoBaHusi (0J00peHa pemeHueM ¢eaepaabHOro y4eOHO-
METOJIUYECKOT0 00BEIMHEHHSI 110 00IIeMy 00pa3oBaHuto (TpoTokod oT 28 utoHs 2016 1. Ne 2/16-3).

Opranmsanust — paszpadoruuk: [BIIOY CO «Cyxonoxckuii MHOTONPOGUIBHBINA
TEXHUKYM)

Pa3padorunk: Cadponosa Esrenus Uropesna, npenonasarens [ BIIOY CO «Cyxonoxckuit
MHOTONPOGUIBHBIN TEXHUKYM



Conep:xkanue

1. TIOSCHUTEIIBHAS BAIIMCKA «....eeeuuteeiuieeeruieteniteesiteesteeesbeeesabeeesaseeesateeesaseeeasbeeesbeeesbeeebaeesnseennaeenane 4
1.1.00m1as XapakTepUCTUKA Y4€OHOTO MPEAMETA «IMATEMATHKA ....eeruveernreenreeeeerieenieeereeneeeennes 4
1.2.MecTo y4eOHOTO MPEIMETA B YICOHOM TITTAHE ....vvveerevreerereeenereeensreeensseeessseeessseesssseessssessssseennns 6
1.3.Pe3ynbTaThl OCBOCHUS YUCOHOTO IIPEMETA ....uvveeureenerernreeureenseesseesnseesseeenseesssesnseesssessessssesnses 6

2. CoEpPIKAHUE YUCOHOTO IIPEIIMET . ... .eeuveeuteeureenureeseessteaseesseenseeasseenseesaseenseeenseenseesseessseeseesseesnses 9
2.1.KonuyecTBO 4acOB Ha OCBOCHHE MPOTPAMMBI YUEOHOTO MPEIAMETA. ....eeruvreernrreernrreenareeenanens 13
2.2. TeMaTHUYECKOE TIAHUPOBAHHEC ....cceeuvvrreerrurrreeearurreeeesuraeeesansaessssseeessssssseeesssssseessnssseesesnnne oo ns 14

3. XapakTepucTHKa OCHOBHBIX BHJIOB YUCOHOM NEATETBHOCTH OOYUAIOLIHXCS...covverveenvrenreanrenreeneenne 20

4. Y4yeOHO-METOANYECKOE U MaTepHalIbHO-TEXHIUUECKOe o0ecreueHre nporpaMmmbl yueGHOTro

TIPEAMETA (IVATEMATIIKAN .....vveeeenirereeeeuiiteeeeaaitteeesauteteeeausteeesaassteesesassteeesansseeesansaaeessassseeesssnsseeesnnenes 27

5. KoHTpob 1 O1leHKa pe3yIbTaTOB OCBOCHUS YUEOHOTO MIPEIAMETA. ... uuvneeneeneennenneenennne 29



1. TIOAACHUTEJIbHAS 3AITNCKA

PabGouass mporpamma ob6mieoOpa3oBareiabHON  ydeOHOro mpenMera «MaremaTukay
npeHa3HaueHa i U3y4eHHs: 00ydyaromuXcsi MaTeMaTUKU TPU IMOATOTOBKE KBAIU(UIIMPOBAHHBIX
pabounx mo mnpodeccun 43.01.09 TIloBap, xonautep B ['BIIOY CO «Cyxomoxckui
MHOTONPOGMIBHBIA TEXHUKYM», PEaln3yIONeM 00pa30BaTebHYI0 IMPOTpaMMy CPETHEro OOIIero
o0pa3oBaHus B Tpejeiax OCBOSHHS OCHOBHOW Mpog)eCCHOHATBLHONW 00pa30BaTebHONW MPOrpaMMBbI
CIIO (IITIKPC) na 6a3e 0CHOBHOTO 001Iero 0Opa3oBaHUs MPU MOJATOTOBKE KBAIHU(DUIIMPOBAHHBIX
paboYuX U CIyXaluX.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obmiero odpazoBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPXAHHUIO M pe3ylIbTaTaM OCBOCHHUS Y4YeOHOro NpeaMera
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHIAIMsMH 110 OpTraHU3allMH TIOJYYEHHsS CpEIHEro
obmiero o0Opa3oBaHUsT B Tpejaeiax OCBOCHHsS 00pa30BaTENbHBIX IPOTPAaMM  CPEIHETO
npodeccuOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0ILEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
(denepanbHBIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB M MMOJy4aeMoOl mpodeccun
CpeaHero mpodeccuoHanbHOTO 00pa3oBaHus (MUCHbMO JlenmapTamMenTa rocy1apcTBEeHHON MOJIUTUKU
B cepe nmoarotoBku padbounx kaapos u 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmmbl «MaTeMaTHKa) HAMPABJICHO Ha TOCTHXKEHUE CIEAYIOLIUX LIeTIei:

— obecrnieueHre CHOPMHPOBAHHOCTH TPEACTABICHUH O CONHMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPaX CTAHOBICHHUS MAaTEMaTHKH;

— obecneueHne cHOPMUPOBAHHOCTU JIOTUYECKOTO, ATOPUTMHUECKOTO M MaTEMaTHYECKOTO
MBIIICHHS,

— obecneueHne chOpMUPOBAHHOCTH YMEHUIN MPUMEHSTH MOJTYYCHHbIE 3HAHUS MPU PEIICHUU
pa3IMYHBIX 33724,

— oOecrieueHre CPOPMUPOBAHHOCTH  MPEACTABICHUH O MareMaTHKE KaK  YacTh
00IIeYeTOBEYECKONW KYIBTYpPhl, YHHBEPCAJIHHOM SI3bIKE HAYKH, IO3BOJISIFOIEM OIMCBHIBATH U
U3y4aTh pealibHbIE MIPOLIECCHI U SBICHHUS.

— obecrieueHre BO3MOKHOCTH YCIIEUTHOTO TPOJODKEHUSI 00pa3oBaHUs 1O Tpodeccusiv,
CBSI3aHHBIM C OCYIIECTBJICHHEM HAyYHOH M WCCIENOBATENBCKON NEATENPHOCTH B 001acTH
MaTEeMAaTHKU ¥ CMEXHBIX HAYK.

B mporpammy BKIIIOYEHO coOjEp)KaHHe, HalpaBiIeHHOE Ha (OPMHUPOBAHHWE Yy CTYICHTOB
KOMIIETEHIIMH, HEeoOXOoaUMBIX I KadecTBeHHOro ocBoeHus OIIOII CIIO Ha 6a3e OCHOBHOIO
oOuiero o0pa3oBaHusl C MOJyYEHUEM CpelHero olmiero oOpa3zoBaHUS; MPOTrpamMMbl MOATOTOBKHU
KBAJTM(PHULIHUPOBaHHBIX padounx, cayxamux (ITIIKPC).

1.1.00masi XxapakTepucTHKA y4eOHoro npeamera «MaremMaTuka

Pabouass mporpamma oOmieoOpa3oBarenbHOM — yueOHoro mpeamera «MaremaTHKa
npeHa3HaueHa Ui HW3y4YeHHs MaTeMaTHKd B MPO(ECCHOHATBHBIX  00pa30BaTEbHBIX
opranuzaiusax CIIO, peanusyromux o0pazoBaTeabHYIO IPOrpaMMy CpeIHEro odIero oopa3oBaHus
B [Ipe/ieJiaX OCBOEHMSI OCHOBHOM MpodeccroHanbHOoi o0pa3zoBaTenbHoil nporpammsel CI1O 43.01.09
IToBap, konauTep.

Marematuka siBasieTcss (QyHIaMEHTaIbHOW  0O0Ie00pa3oBaTeNbHON  AUCIUIUIMHOW €O
CIIO)KMBUIMMCS ~ YCTOHYMBBIM  COJEpXaHHEM M OOIMMH TpeOOBaHUSAMH K IOATOTOBKE
oOydJaronuxcs.

B npodeccronanbHbIXx 00pa30BaTeNbHBIX OPraHU3aAlMIX, PEUTU3YIOIMIHUX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero ooimero oopazoBanus B nmpenaenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
oOmiero o0pa3oBaHHUs, M3yuye€HHE MAaTeMaTHMKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodutst mpodheccuoHaIbHOTO 00pa30BaHMS.

[Tpu ocBoenun npodeccuit CI1O TexHnyeckoro npoduist mpohecCuoHaIbHOTO 00pa30BaHUS
MaTeMaTHKa H3yJaercsi Oosiee yriyOleHHO, Kak MpouibHas y4eOHBIH MpEeaMeT, yYUTHIBAIOIIas
cnenuduky ocBanBaeMbix mpogeccuit Ha ypoBHe @I'OC cpennero odiiero oopa3oBaHmsl.



DTO BBIPAXKAETCS B COICPKAHUU OOYYCHWHsI, KOJIMYECTBE YaCOB, BBIJCIISIEMBIX HA H3y4CHUE
OTIIENBbHBIX TEM IMPOrpPaMMBbI, TJyOMHE HMX OCBOEHHS OOyYaloIIMMHUCSA, O0beMe M XapakTepe
MPAKTUYECKHUX 3aHSATUH, BUIaX BHEAYJAUTOPHON CAaMOCTOSITEIILHON pabOThI 00YJarOIIUXCSI.

Matematuka u3y4daeTcsi Kak MpOQMIbHBIN y4eOHBI MpeaMeT Mpu OCBOEHUHU Mpodeccuu
texanueckoro npodwuist 43.01.09 Tloeap, koHaUTEp B 00BEME 268 YacoB (M3 HUX 0O0s3aTEIbHAS
aynuTtopHas B o0beme — 246 4acoB, KOHCYJbTalMid — 16 4acoB, MPOMEXKYTOYHAs aTTECTAIUS B
dbopme 3K3aMeHa — 6 4acoB).

OO61ure neny u3y4eHus MaTeMaTHKU PeaTu3yIoTCs B UEThIPEX HaIlPaBJICHUAX:

1) obriee mpencTaBiaeHUE 00 UASSX U METO/IaX MAaTEMATHKU;

2) UHTEJUIEKTYaIbHOE Pa3BUTHUE;

3) oBnajzieHre HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BocnmuTaTEIIFHOE BO3JICHCTBHE.

[Tpodunu3zanus meneit MaTeMaTHIECKOro 00pa30BaHMs OTPAKACTCS HA BEIOOPE IPHOPHUTETOB
B OpraHu3aluu y4eOHOW JeATenbHOCTH oOywarommxcsa. Jlias TeXHHYecKoro mpoQuiis
npo¢eCCHOHATBHOTO 00pa30BaHMs BHIOOp IeJiei CMemaeTcs B MparMaTH4ecKOM HaIpaBJCHHUH,
MpelyCMaTPUBAIOLIEM YCHIIEHHE U pacCHIMpEHUe MPHUKIAJHOTO XapaKTepa U3y4YeHUs MaTeMaTUKH,
MIPEUMYIIIECTBCHHON OPUCHTAIINY Ha aJITOPUTMHYSCKUN CTHIIb TO3HABATEIILHOM JIeATEIHHOCTH.

W3ydyeHue wmareMaTuku Kak MpoduiabHONW o00I1eo0pa3oBaTeNbHON y4eOHOro Mpeamera,
yYuTHIBaIONIEH ciennuky ocBanBaeMbIx oOydatommmucs npodeccuii CI1O, obecrieunBaercs:

— BBIOOPOM Pa3IMYHBIX MOJIXO0B K BBEJCHUIO OCHOBHBIX TTOHATHUI;

— ¢QopmupoBaHuEM CHCTEMbl y4eOHBIX 3afaHuii, obOecrneuuBaomuX dSHPeKTUBHOE
OCYIIIECTBIICHNE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— oloraieHrueM CIeKTpa CTUIe yueOHO! JesTeIbHOCTH 3a CYET COTJIACOBAHUS C BEAYIIMMHU
JeSITEIbHOCTHBIMU XapaKTEPUCTUKAMU BEIOpAaHHOM Mpodeccuu.

[TpodunpHas COCTaBISIFOIIAS OTPa)kaeTcs B TPEOOBAHHSAX K IMOATOTOBKE OOYYAIOMIMXCS B
YacTu:

— o0mell cucTeMbl 3HAHUW: COJEpPIKATEIbHBIC MPUMEPhl HCIOJIB30BAHUS MATEMaTHYCCKUX
uae 1 MeToJI0B B MPOPECCUOHANBHON AESITEITbHOCTH;

— yMEHHMil: pa3nuyre B ypoBHE TPeOOBAHUI K CI0KHOCTU MPUMEHSEMBIX aITOPUTMOB;

— MPaAKTUYECKOTO HCIONB30BaHUs MPUOOPETEHHBIX 3HAHUM U YMEHHI: WHIMBUAYAIHHOTO
yu4eOHOro OmbITa B MOCTPOCHUM MaTEeMaTHYEeCKHX MOJENel, BBIOJHEHUH HCCIEI0BaTEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanu3anusi coiepXkaHus Y4eOHOTO TMpeAMeTa OpUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK YUeOHOU pabOThI, 3aBUCIIINX OT MPOduIIs
npodeccuoHanpHOTO  00pa3oBaHMs, TMOJNYYECHUS OMNbITA HWCHONB30BAHUS MAaTeMaTUKH B
COJIEpXKATENbHBIX M TPO(PECCHOHATBPHO 3HAYMMBIX CHUTYallMsIX 1O CpaBHEHUIO C (opMaibHO-
YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTEPUCTUKAMU 00OyUEHUSI.

Cognepkanre  y4yeOHOro TpeaMeTra pa3padoTaHO B COOTBETCTBHM C  OCHOBHBIMH
COJIepKaTENbHBIMU JIMHUAMU 00y4YeHUS MaTeMaTHKe:

— anreOpanyeckas JUHUS, BKIIOYAIOIIas CUCTEMATH3alMI0 CBEJICHHUI O 4HCllaX; U3ydyeHue
HOBBIX M 00O0OIIEHHE paHee W3yYEHHBIX OIepanuii (BO3BEJCHUE B CTENCHb, M3BJIICUEHUE KOPHS,
norapuMupoBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC M OOpaTHBIE K HUM); U3y4CHHE HOBBIX
BHJIOB YHUCIIOBBIX BBIPOKCHHA W (OPMYJ; COBEPIICHCTBOBAHWE MPAKTHYCCKHX HABBIKOB U
BBIUMCIUTENFHON KYNbTYPBI, pacHIMPEHHE U COBEPUICHCTBOBAHHE alreOpanvecKkoro ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IINKOJE, M €r0 MPUMEHEHHWE K PENICHUI0 MaTeMAaTHYeCKUX H
MPUKJIAIHBIX 3a71a4;

— TEOpeTUKO-(QYHKIIMOHANIbHAS JIMHUS, BKJIOUYAIONIAs CHUCTEMAaTHU3aIMI0 W PacHIupeHue
CBEJICHUA O (YHKIUSAX, COBEPIICHCTBOBAHUE T'padUUECKUX YMEHH;,; 3HAKOMCTBO C OCHOBHBIMHU
UACsIMM W METOJaMH MaTeMaTHYeCKOro aHanu3a B 00beMe, TO3BOJSIONIEM HCCIEeI0BATh
JNeMEeHTapHble (YHKIUM H pemaTh NPOCTEHITNE TeOMETpUYecKue, (U3MYECKue U Jpyrue
MPUKIIATHBIC 33/1a4H;

— JIMHUS YPaBHCHHWHA W HEPABEHCTB, OCHOBaHHAs Ha IIOCTPOCHUM U HCCIICIOBAHUU



MaTeMaTUYECKUX MOJIENIeH, TepeceKaroIasics ¢ anreOpanvyeckol U TEOPETHKO-(PYHKIIHOHAIBHOMI
JUHUSIMA W BKJIIOYAIONIasl pPa3BUTHE M COBEPIICHCTBOBAHME TEXHHWKH alreOpandecKux
npeoOpa3oBaHuii JIsl PElICHHs] YPaBHEHHUH, HEPABEHCTB U cUCTeM; (OPMHPOBAHHE CIIOCOOHOCTH
CTPOUTH ¥ UCCIEI0BaTh NPOCTEHIINE MaTeMAaTHYECKUE MOJICIIN MIPU PEIICHUN MPUKJIaIHbIX 3a/ad,
3aJ1a4y U3 CMEXKHBIX M CHEHUATBHBIX IPEJIMETOB,;

— TeOMeTpHYeCKas JMHHMS, BKIIOYAIOIIAs HATJISAHBIEC MPEACTaBICHUS O MPOCTPAHCTBEHHBIX
¢urypax m u3y4eHue X CBOMCTB, (HOPMUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
pa3BUTHE CIOCOOOB T€OMETPHYECKUX H3MEPEHMH, KOOPIMHATHOIO W BEKTOPHOTO METOAOB IS
peLICHUS] MAaTEeMaTHYECKUX U MPHUKIIAJHBIX 337134,

— CTOXacTW4eckas JIMHHUS, OCHOBAaHHAas Ha Pa3BUTHM KOMOWHATOPHBIX  YMEHUIH,
IPE/ICTaBICHNN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY)KAIOIIEro MUPA.

W3ydenune oOmeoOpa3zoBaTeibHON yueOHoro mpeamera «MaTemMaTHKa» 3aBepIIaeTCs
HOJBEICHUEM UTOTOB B (hOpME 3K3aMeHa B paMKaxX IPOMEKYTOYHOH aTTECTAI[MH OOy4aroUINXCs B
nporecce ocBoeHuss ocHoBHou OIIOIlI CIIO ¢ momyueHnweM cpemHero oOmiero o0Opa3oBaHUs
(IIIIKPC).

B paznene nporpammbl «CozepkaHue yueOHOro MpeaMeTay KypCHBOM BBIJCICH MaTepHal,
KOTOPBIU TPH N3yYCHUU MATEMATHKH KOHTPOIIIO HE TIO/JICIKHT.

1.2.MecTo yueOHOr0 npeaMera B y4eOHOM ILJIaHE.

VYueOHblii mpenmer «MaremaTtuka» ABISETCS  y4EOHBIM TPEAMETOM  00s3aTebHOM
npeaMeTHoi o0nactu «Maremaruka u uHpopmaruka» OI'OC cpeanero oduiero oOpa3oBaHusl.

B mpodeccrnonanbHbIX 00pa30BaTENbHBIX OPTaHU3AIMX, PEATU3YIOMINX 00pa30BaTEIbHYIO
nporpaMMy cpeziHero oouero oopaszoBanus B npenenax ocsoeHust OIIOIT CIIO na 6a3ze 0CHOBHOTO
obmiero oOpazoBaHus, yueOHBIH mpeamer «MaTemaTHKa» H3ydaeTcss B 00meo0pa3oBaTeIbHOM
ke ydeoHoro ruiaHa OIIOIT CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHusl ¢ HOJYYEHUEM
cpenuero obmiero oopazosanus (ITTIKPC).

B yuebnbix mianax IIIIKPC ydeGublii mpenmer «MareMaTHKa» BXOJIUT B COCTaB OOIIUX
0011e00pa30BaTeabHbIX YUYE€OHBIX JUCHUIUIMH, (DOPMHUpPYEMBIX H3 00S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero oduiero oopazoBanus, s npopeccun 43.01.09 Iosap, koHAUTED.

1.3.Pe3yabTaThl 0CBOCHHS Y4eOHOr0 MpeaMeTa.

OcBoenne copaepkanust ydeOHoro mnpeamera «MaTemaTtuka» o0ecleunBaeT JIOCTHKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3YJIbTaTOB:

JUYHOCHHBIX:

-c()OPMUPOBAHHOCTh MPEACTABIECHUI O MaTeMaTHKEe KaK YHUBEPCAJIbHOM S3bIKE HayKH,
CpeACTBE MOJCIUPOBAHMS SBICHUI U MPOLIECCOB, HJIEAX U METO/IaX MAaTeMaTHKU;

-[IOHMMaHue  3HAYUMOCTH  MAaT€MaTUKU  JUIsI  HAyYHO-TEXHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKE KaK K YacTH OOIIeuelIoBEYECKON KyJIbTYphl dyepe3
3HAKOMCTBO C UCTOPHUEN Pa3BUTHUS MaTEMAaTUKH, IBOJIIOLIMEN MAaTEMaTUUECKUX UICH;

-pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, alTOPUTMHUECKOMN
KYJBTYpbl, KpUTHYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOX0AUMOM /s Oyayuiei npodeccnoHaabHON
JeSTeNIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30oBaHus;

-OBJIaJICHHE MaTeMaTHMYeCKUMH 3HAHUSIMU M YMEHHUSMH, HEOOXOIMMBIMH B TTOBCEIHEBHOU
KU3HU, JUII  OCBOGHHMS CMEXHBIX  €CTECTBEHHO-HAYYHBIX TIPEAMETOB U  MPEIMETOB
npoeCCHOHATBHOTO IMKJIA, JJIs TOJyYeHHs o0pa3oBaHMs B 00JacTsAX, He TpPeOYIOIMUX
yriayOJIeHHON MaTeMaTUYeCcKOM MOATrOTOBKHY;

-TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM 4YHCIE CaM000pa3oBaHHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCIIEHIHOM Mpo(hecCHOHATIBHON U 00IIECTBEHHON AEATENbHOCTH;

-TOTOBHOCTb M  CIOCOOHOCTH K CAMOCTOATEIbHOW TBOPUECKOH U  OTBETCTBEHHOMN
JESATEIILHOCTH;



-TOTOBHOCTh K  KOJUIGKTMBHOM  paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAaMH B
00pa3zoBarenbHON, OOIIECTBEHHO TOJIC3HOM, Y4EOHO-HCCIE0BATEIBCKON, MPOSKTHOW W JIPYrHX
BUJAX JEATEIBHOCTH;

-OTHOUIEHHE K NPO(QEeCcCHOHATIbHON IEATENbHOCTH KaK BO3MOYKHOCTH y4yacTHs B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

MemanpeoMenHbIX:

-YyMEHUE CAMOCTOSATEIbHO ONPENENATh LEJIU JACATEIbHOCTH M  COCTaBIATH  IUIAHBI
NESITEeIbHOCTH;  CaMOCTOSATENbHO  OCYLIECTBIATb,  KOHTPOJUPOBaTb U  KOPPEKTHPOBATh
JESITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIsl TIOCTHIKEHUS MTOCTABJICHHBIX LiENeH U
peanu3alyy IVIaHOB JeSATeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B PA3JIMYHbBIX CUTYALUsX;

-yMEHUE NPOAYKTHUBHO OOLIAThCS M B3aUMOJAEWCTBOBAaTH B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTBHIBATh MO3ULUHN JPYTUX YYAaCTHHUKOB JIEATENBHOCTH, Y3PPEKTUBHO pa3pelaThb
KOH(JINKTHI;

-BJIaJICHUE HaBBbIKAMU  II03HABATEJIBHOM, y4eOHO-MCCIIEOBATEIbCKOM M NPOEKTHOH
JeSITeTbHOCTH, HaBBIKAMU pa3perieHHst Mpooiiem;

-CIIOCOOHOCTb ¥ FOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METO/OB PEIICHUs MPAKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMS;

-TOTOBHOCTb U  CHOCOOHOCTh K CaMOCTOSTENBbHOW MH(OPMaIMOHHO-II03HABATEIbHOM
NeSITEIbHOCTH, BKJIIOYAsh yMEHUE OPHUEHTHUPOBAThCS B PA3JIMYHBIX MCTOYHHKAX HWH(MOpPMAIINH,
KPUTUYECKH OLEHMBaTb M MHTEPIPETUPOBATh HHGPOPMALMIO, IOJIyYaeMyl M3 pPa3InYHbIX
HCTOYHUKOB;

-BJIaZICHUE SI3bIKOBBIMM CPEJICTBAMM: YMEHME SICHO, JIOTUYHO U TOYHO H3JaraTb CBOK TOYKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HABBbIKAMU I103HABATENbHON pedIeKCHH KaK OCO3HAaHUs COBEPLIAEMBIX JAEHCTBUM 1
MBICJIUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, IPaHMIl CBOEr0 3HAHUS U HE3HAHUS,
HOBBIX IIO3HABATEJIbHBIX 3a/1a4 U CPEACTB JJIS UX JOCTHKECHHUS.

npeomemmuuoix:

-c(hopMUPOBAHHOCTH MPEACTABICHUNA O HEOOXOJUMOCTH JO0Ka3aTeNbCTB NMPU OOOCHOBAHMU
MaTeMaTUYECKUX YTBEP)KJIECHUHN U POJIM aKCUOMATUKH B ITPOBEJICHUU JEIYKTUBHBIX PACCYKICHUII;

-c(hopMUPOBAHHOCTh MOHATHUHHOTO ammapara 1o OCHOBHBIM pa3liellaM Kypca MaTeMaTUKH;

3HAHUU OCHOBHBIX T€OPEM, GOPMYJ U YMEHHS UX NMPUMEHSATh; YMEHUS J1I0Ka3bIBaTh TEOPEMBbI

Y HaXOJUTh HECTaHJApTHBIE CIIOCOOBI peIlIeHUs 3a/1a4;

-cpOPMHUPOBAHHOCTh ~ YMEHUH  MOJEIMPOBaTH  peallbHble  CUTYyallUH, MCCIEN0BaTh
IIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MTOJIyYEHHBIM PE3YIIbTAT;

-c()OPMHUPOBAHHOCTDH IPECTAaBICHUM 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOIO aHalu3a U
UX CBOMCTBax, BJIaJICHHME YMEHHEM XapaKTepu3oBaTh IMOBeACHHE (YHKIMHA, HCHOJIb30BAHUE
MOJIyYEHHBIX 3HAHUH /171 ONMCAHUS M aHaJIN3a PeabHbIX 3aBUCUMOCTEN;

-BJIaJICHUE YMEHMSAMHM COCTaBJIEHUS BEPOSTHOCTHBIX MOJEJIEH IO YCIOBHIO 3aJaud U
BBIUMCJIEHHUS] BEPOSTHOCTH HACTYIJICHUS COOBITHM, B TOM 4HCI€ C HpUMEHEHHEM (opmys
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; UCCIICAOBAHUS CIy4alHbIX BEIMYUH
M0 UX pacHpeeNIeHUIO.

B cootBerctBun ¢ ®I'OC mo mpodeccuu 43.01.09 IloBap, konguTep GopMHUPYIOTCS 0OITHE
KOMIIETEHIINH:

OK 02. OcymiecTBasTh MOKUCK, aHAIU3 U UHTEPIIPETALINI0 MH(OPMAIIH, HEOOXOTUMOM JIJIst
BBITNIOJTHEHUS 33/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

OK 03. [1nmaHupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE.
OK 04. PaboTaTh B KOJIJIEKTUBE U KOMaH/Ie, 3 PEeKTUBHO B3aUMOJICHCTBOBATD C KOJJIETaMU,
PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05. OcymecTBisATh yCTHYIO M MTUCBbMEHHYI0 KOMMYHHKAIMIO HA TOCYJJAPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLMAIBHOTO U KYJbTYPHOI'O KOHTEKCTA.

OK 06. ITposiBISATH TpakIaHCKO-MATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEYECKUX IEHHOCTEH.



B cootBerctBrm ¢ ®I'OC obmiero cpemanero odpazoBaHusi GOPMUPYIOTCS YHUBEPCATbHBIC

yueOnbie aeiictBus (YY):

JlnuHocTHble YY]I

KommynukaruBubie YV /|

Camoonpenesienue (MoTHBaIUs YUCHUS,
dbopMupoBaHue OCHOB IpaxTaHCKOU
UJCHTHYHOCTH JIMYHOCTH).

CMmbici000pa3oBanns  («Kakoe  3HAuYCHUE,
CMBICT HWMECT JiIi MEHS Y4YCeHHE», H YMETh
HaXOJUTh OTBET HA HETO).

HpaBcTBEeHHO-3THYECKOTO OlleHUBAHMS
(oleHMBaHUE  YCBaMBAaeMOTO  COJCp)KaHUS,
UCXOJS U3 COIHAIBHBIX M  JIMYHOCTHBIX
[IEHHOCTEH, OO0eCIeunBaIee JTHYHOCTHBIN

MOPAJIbHBIN BBIOOD).

IlnanupoBanue (onpesaeseHue 1eau, GyHKIUN
YYaCTHUKOB, CIIOCOO0OB B3aUMOICHCTBHS).
IloctanoBka  BONMpOCOB (MHMLIMAaTUBHOE
COTpYyIHMYECTBO B  IOUCKE U  cOope
uHpopMmanun).

Paspemienne  KOH(IMKTOB  (BBISBJICHMUE,
uaeHTU(PUKAIUS [POOIEeMbl, TOUCK U OIEHKa
aJIbTEPHATUBHBIX CII0CO00B paspeleHus
KOH(MJIMKTA, TPUHATHE PELICHUS U  €ro
peanu3zanus).
Yunpasiaenue
TOYHOCTBI0  BBIPA)KATH  CBOM  MBICJIH
(KOHTpOJNIb, KOPPEKIMs, OICHKa JeHCTBUI
napTHépa yMEHHME C JOCTATOYHOW MOJHOTOU U
TOYHOCTHIO BBIPAXKATh CBOU MBICIIH).

noBeJieHueM napTHépa

ITo3znaBartenbHbIe YY [

PeryasituBubie YY /|

O0meyyedHbIC

- (hopmynupoBaHue MO3HABATEIBHON LENH;

- IOUCK U BbIJENIEHHE HHPOPMALIUY;

- 3HAKOBO-CUMBOJINYECKUE

- MOJICJIUPOBAHUE

Jlornueckue

- aHauu3 C LENbI BBIIEICHUS NPU3HAKOB
(CyIIEeCTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE€3 KaK COCTaBJIEHHUE LIEJIOr0 M3 4YacTew,
BOCTIOJIHSISL HEIOCTAIOIINE KOMIIOHEHTBI;

- BBIOOp OCHOBaHMW ¥  KpPUTEpUEB  JUISA
CpaBHEHUH, cepuanuy, KJIacCU(PUKAINU
00BEKTOB;

- IIOABCACHUC moxg IIOHATUC, BBIBCIICHHUC
CIIEACTBUIA;

-YCTaHOBJICHHC MPUYIUHHO-CJIICACTBCHHBIX
CBS3€EH;

- IOCTPOEHHME JIOTUUECKON LIETIH PACCyKICHUN;

- I0Ka3aTeNbCTBO;

- BBIZIBOKCHUE TUITOTE3 U UX 000CHOBaHHE.
JleliCTBMS IOCTAHOBKHU M PelIeHUs MpodieM:
- (hopmynupoBanue npoOIEMBbL;

- CaMOCTOSITENIbHOE  CO3/laHHe  CIocoOOB
pelieHus: npoOjaeM TBOPYECKOTO M MOHMCKOBOIO
XapakTepa.

Lenenonaranue (moctaHoBKa y4yeOHOU 3a7auu
Ha OCHOBE COOTHECEHHS TOTO, 4YTO Y¥Ke
M3BECTHO M YCBOCHO YYaIIUMHCS, U TOTO, YTO
emié HEU3BECTHO).

I[InanupoBanue (ompenenenue
MOCJIEIOBATEIBHOCTH MIPOMEKYTOUHBIX IIETICH ¢
y4€TOM KOHEYHOT'O pe3ysibTara; COCTaBJICHUE
TJIaHa ¥ TIOCIIeI0BATEIbHOCTH JEHCTBUN).
IIporno3upoBanne (mpenBoCXUIIIEHNE
pesyiabTata M YpPOBHA  YCBOEHHS,  €ro
BPEMEHHBIX XapaKTEPHUCTHK).

Kontpons (B ¢opme cimyeHus crocoba
JNEHCTBUST W €ro pe3yiabTara ¢ 3aJaHHBIM
ATAJIOHOM C LIebI0 OOHAPY)KEHUSI OTKIOHEHHH
Y OTJINYUH OT TAJIOHA)

Koppexkuus (BHECEHME HE0OXOTUMBIX
JIOTIOJTHEHUH M KOPPEKTUB B IUIAH M CIIOCOO
JefcTBUS B cllyyae pacXoXKACHUs OHTajoHa,
peaTbHOTO JACHCTBHS U €T0 MPOIYKTA).

OueHka (BblJIeIEHUE U OCO3HAHHUE YUYaIUMUCS
TOTO, YTO YK€ YCBOCHO W UYTO €IIE TMOJICHKHT
YCBOEHHMIO, OCO3HAHHE KadyecTBa M YPOBHS
YCBOCHHS).

BoneBass camoperyasinusi  (CIocCOOHOCTH K
MOOWJIN3alMU CHJI U DHEPTUH; CHOCOOHOCTh K
BOJICBOMY YCHJIMIO — K BBIOOpY B CHTyalluu
MOTHBAI[HOHHOTO KOH(JIMKTA U K MPEO0TICHUIO
IIPEMSITCTBUN).




2. COIEPXKXAHHUE YYEBHOI'O IPEJIMETA
BBenenne

MaremaTtuka B HAayKe€, TCXHHUKE, 3KOHOMHUKE, I/IH(bopMaI_[I/IOHHBIX TECXHOJOTUAX U HpaKTquCKOﬁ
JACATCIIBHOCTH

AJITEBPA

Llenple ® panuoHaNbHBIC uMcha. JleWicTBUTENbHBIC 4YucCHA. [IpubnudicenHvle GblYUCTEHUS.
Komnnexcrnoie uucna.

Kophu, cTenenu u Jjorapupmsi

Kopnu u cmenenu. KopHu HaTypaJIbHOM CTENEHUM U3 4YMCIa M HUX cBoiicTBa. CremeHu ¢
palMOHAIBHBIMU TIOKA3aTeNs MU, MX CBOMCTBAa. CTeneHW C ACHUCTBUTEIBHBIMH IOKa3aTEIsIMHU.
Ceoticmea cmenenu ¢ 0eticmeumenbHbiM NOKA3amesiem.

Jocapugpm. Jlozapugpm wuucna. OcHOBHOE JIOTapUPMUYECKOE TOXKIACCTBO. JlecATUUHBIE U
HaTypayibHble norapudmsl. [IpaBuna nevictuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO.
Ilpeoopaszosanue anzedopauueckux 8bIPAHCEHUIL. [IpeoOpazoBanue palMoOHAIbHBIX,
HUPPALMOHAIBHBIX CTCIICHHBIX, IOKA3aTEIbHBIX U JIOTapH(PMUYECKUX BBIPAKCHHM.

Ilpakmuueckue 3anamus.

Apudpmernueckue IEMCTBUS HaJ YUCIAMM, HaXOXKJIEHUE MPUOJIMKEHHBIX 3HAUEHUN BEJIUYUH U
MOTPEIIHOCTEN BHIYUCICHHM (A0COTIOTHON M OTHOCUTEIHHOM), CPABHEHUE YHUCIIOBBIX BBIPAKEHUH.
Brruncnenue u cpaBHeHUE KOPHEN. BrInogHEeHNEe pacyeToB ¢ paauKagaMu.

Pemenne wppauuvoHanbHbIX ypaBHeHUM. HaxoxaeHue 3HaYeHUM CTENEeHEell ¢ paluOHaJIbHBIMU
nokazatesnsimu. CpaBHeHue crerneHeid. [IpeoOpasoBaHus BBIpaKEHUN, COIEPIKAIIUX CTEIICHHU.
Penienne nokasarenbHbIX YpaBHEHU.

Pemenue npuknaaHeix 3aaad.

Haxoxxnenue 3HaueHMi Jsorapudma 1o MNpou3BONBHOMY OcHOBaHHIO. [lepexon oT ojHOro
OCHOBaHUS K Jpyromy. Beruucnenwe u cpaBHeHue jorapudmon. JlorapupmupoBanve u
MOTEHLIUPOBAHUE BBIPAKEHUI.

[TpuOnkeHHbIE BBIYMCIEHUS M pEIIeHUs MNPUKIAAHBIX 3ahad. PemieHue morapumuueckux
YpaBHEHUM.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIE NOHATUSA

Pamnannas MCEpa yrija. BpamaTeanoe JABHKCHUC. CI/IHyc, KOCHHYC, TAHI'CHC X1 KOTAHI'CHC YHCJIa.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IEeCTBA.
®opmynsl npuseaeHus. Popmyisl cinoxeHus. PopMyiibl yABOeHUs. Dopmyibl NOJOBUHHO20 Yaad.

IIpeoOpa3oBanus NpocTeINX TPUTOHOMETPHYECKHUX BbIPaKeHHIA.
[IpeoOpazoBanre CyMMBbl TPUTOHOMETPUYECKMX (PYHKIMHA B MPOU3BEAECHUE U TPOU3BEACHUS B
CyMMY. Buipaoicenue mpuzonomempuieckux QYHKYull uepe3 maHeenc nol08UHHO20 ap2yMeHma.

TpuroHomerpuveckne ypaBHeHHsI U HEPABEHCTBA.
[Ipocreiiiine  TPUTOHOMETPUYECKHE  ypaBHEHUs.  [Ipocmetiwiue  mpueconomempuyecKue
HepageHcmaa.
Oéopamnvle mpuzonomempuueckue pynkyuu. ApKCUHycC, apKKOCUHYC, apKTaHT'€HC.



Ilpaxmuueckue 3anamus.

Panuanubplii MeTo HM3MEpEHMsS YIJIOB BpalleHHs W CBsA3b C TIpaaycHo Mepod. OCHOBHBIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (DOPMYIIBI CIIOKEHHs, YABOSHHS, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETpHUUECKUX  (QyHKUMA B M[pou3BeleHHE,  MpeoOpazoBaHUE  MPOU3BEACHUS
TPUTOHOMETPHUUYECKUX (PYHKLIUH B CyMMY.

[Ipocreiimye TPUroHOMETPUYECKUE YPAaBHEHHS M HEPABEHCTBA.

OOpatHbie TpUrOHOMETpHUUYECKUE (QYHKITUHN: apKCHHYC, apKKOCHHYC, apKTAHTEHC.

®YHKIIAU, UX CBOMCTBA Y TPA®UKH

@ynkyuu. OOmacTh ONpeAcNeHUsT W MHOXKECTBO 3HAYCHWH; TpapuKk (YHKIUHU, TOCTPOCHHUE
rpadukoB QYyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

Ceoticmea ¢ynkyuu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OIPAHUYEHHOCTh, MEPUOJUIHOCTD.
[IpoMexyTku BO3pacTaHUsl M YObIBaHUSA, HauOOJbIIee W HAaUMEHbIIEEe 3HAYCHUS, TOYKHU
skcTpemyMma. ['paduueckass wuntepnperanus. Ilpumepsl (YHKIMOHATBHBIX 3aBUCUMOCTEH B
peallbHBIX Mpolleccax U sBICHUSIX. Apudmerndeckue omnepanuu Han (yHKuusMu. CroxHas
byHKIUS (KoMITo3ulus). [lonsimue o HenpepvleHOCmU (PYHKYUU.

Oobpamnvle pynkyuu. Obracms onpedenenusi u obracmov 3HaveHutl oopamuou ynxyuu. I pagux
o0bpammuoil pyHKyuuU.

CreneHHble, IMOKa3aTejbHbIe, JorapupmMuyeckue M TPUTOHOMeTpUYecKHe (PYHKIMH.
OOpaTHble TPUTOHOMETPHYECKHE (PYHKIIUM.

Omnpenenenust QyHKUUN, MX CBOICTBA U IpadUKH.

[TpeoOpasoBanus rpadukoB. [lapamienbHbIN IEPEHOC, CAMMETPHUSI OTHOCHTEIHHO OCel KOOPJAMHAT
U CHMMETpPHUSI OTHOCHTEIbHO Hayalla KOOPAMHAT, CHUMMETPHUS OTHOCHUTEIBHO MpPSIMOU Yy=X,
pacTsDKEHUE U CKATUE BIOJIb OCEH KOOpIUHAT.

IIpaxmuueckue 3anamus.

[TprMepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX M3 CMEXKHBIX IPEIMETOB.
Omnpenenenne pynkuuit. [loctpoenue u urenue rpagukoB ¢pyHkiuil. MccnenoBanue GyHKIMH.
CBoiicTBa TMHEHHOM, KBaIpaTUYHOMN, KYCOYHO-JIMHEHHOM U ApOOHO-THHEHHON QyHKIHIA.
HenpepriBHble 1 nepuonyeckue GyHKIHH.

CpoiicTBa u rpaduku CHHyca, KOCHHYCa, TaHT€Hca M KoTaHreHca. OOpaTHble (QYHKIUM M HX
rpaduxmu.

OO6parHble Tpuronomerpudeckue pyHkuuu. [IpeodpazoBanus rpaduka GyHKINH.

["apmonnueckue konebanus. [lpuknagHsie 3agaun.

[Toka3arenbHble, TorapupMUUecKie, TPUTOHOMETPUUYECKHUE YPABHEHUS U HEpageHCmad.

HAYAJA MATEMATHYECKOI'O AHAJIM3A
Ilocneoosamenvnocmu. CriocoObl 3amaHus M CBOMCTBA YHCIOBBIX IIOCJIEAOBATEIBHOCTEH.
Ilonamue o npedene nociedosamenvhocmu. Cywecmseosanue npeoena MOHOMOHHOU 02PAHUYEHHOT
nocnedogamenvrocmuy. CyMMHPOBAaHHE  IIOCJIEIOBAaTENbHOCTEH. beckoHeuHo  yObIBaromias
reoMeTpHUUECKasl IPOrpeccus U ee cymma.

Ilpouseoonasn. llonarue o Mpou3BOAHON (PYHKLMHU, €€ T€OMETPUUECKUH U (PU3UYECKHI CMBICIH.
VYpaBHeHue kacaTtenabHON K rpaduky ¢pyHkuuu. [Ipon3BoaHble CyMMBI, Pa3HOCTH, MPOU3BEICHHUS,
yacTHble. [Ipou3BOAHBIE OCHOBHBIX JJIeMEHTapHbIX GyHKIMH. [IpumeHeHHe NPOU3BOAHON K
UCCIICIOBAaHUIO (YHKIHA U TOCTPOCHUIO TpadukoB. [Ipouzgoousvie obpamuol @yHKyuu u
Komnozuyuu @ynuxyuu. [IpuMepbl HCTONb30BaHUS MPOU3BOAHON A HAXOXKJIEHUS HAWIydlIero
pellIeHus B IPUKJIAIHBIX 3a7a4ax.

Bropas npousBogHas, ee reomeTpuyecKuil U ¢puznyeckuil cMbicia. Haxoxxnenue ckopoctu amist
npoliecca, 3aJaHHOTro (pOPMYIIOi U rpaprKOM.
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IlepBooOpa3nass u wuHTerpaj. lIpumeHeHue ompeneneHHOTO HHTErpajia Uil HaxXO0XJICHUS
IJIOMaau KpuBOJWHEWHON Tpamnenuu. ®Dopmyna Heiorona-JleiOnuma. Ilpumepbl npuMeHeHHS
UHTErpaia B (U3NKE U TEOMETPHUH.

Ilpakmuueckue 3anamus.

YucnoBas MOCIe0BaTENbHOCTD, CIIOCOOBI €€ 3a/laHts, BBIUMCICHHS YICHOB MOCIEI0BATEIbHOCTH.
ITpenen nocnenoBarenbHOCTU. beckoHeuHO yObIBaromIasi reOMETpUUECcKas IPOrpeccusl.
[Ipou3BoHas: MEXaHUYECKUNW U TEOMETPUYECKHUI CMBICI POU3BOIHOM.

VYpaBHenue kacarenbHOil B oOmem Bupae. IIpaBmwia u dopmynsl nuddepeHnupoanus, Tadiauna
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKITHIA.

HccnenoBanre (QyHKIMH C IMOMOIIBI0 MPOW3BOAHON. HaxokaeHne HamOOIBIIETro, HAMMEHBIIETO
3HAYEHUS U SKCTPEMAaJIbHBIX 3HAYCHHUH (PYHKIINU.

Wuterpan u mnepBoobOpasHas. Teopema Hprorona—Jleitbnuna. IlpuMeHenue wuHTErpaia K
BBIUMCJICHUIO (PU3NYECKUX BEITUYMH U TUIOMIA ICH.

YPABHEHUSA U HEPABEHCTBA
Ypaenenusa u cucmemvr ypagnenuii. PanyonanbHBIC, UPpPALMOHAIBHBIC, IIOKA3aTEIIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCMIIBHOCTE ypaBHEHUI, HepaBeHCTB, cucTeM. OCHOBHBIE NPUEMBI UX pELIEHUs (pa3iiokKeHHe
Ha MHOJKUTEJIU, BBEJICHHE HOBBIX HEM3BECTHBIX, 10/ICTAHOBKA, I'paQUECKUil METON).
Hepasencmea. PanyoHalbHBIC, HMpPpPALMOHAIbHBIC, IIOKA3aTEIBHBIE W MPULOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI X PELICHUS.
Hcnonvzosanue céoiicme u pagukos Qynkyuii npu peuieHuu ypasHenuii u Hepagencme. Meroq
UHTEpBAJIOB. 300paxkeHHe Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBAa PpEIICHUI ypaBHEHUH U
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU U UX CUCTEM.
Tlpuxnaonwvie 3a0auu.
IIpuMeHeHne MaTeMaTU4EeCKUX METOAOB Ul PELICHUs COAEP/KATEIbHBIX 3a4ad U3 Pa3Iu4HbIX
oOacTeil HayKH U MPaKTUKU.
WMHTepnperanus pe3yapTara, ydeT pealbHbIX OTpaHUYCHUM.

IIpaxmuueckue 3anamus.

Kophuu ypaBHenuil. PaBHocuinbHOCTS ypaBHeHMH. [IpeoOpazoBanue ypaBHeHHH. OCHOBHBIE PHUEMBbI
pemenust ypaBHeHUI. Penienue cuctemM ypaBHEHU.

Vcnonb3oBaHue cBOMCTB U rpadukoB (GDYHKIMIHA A7 pellieHUs] ypaBHEHHUH 1 HEpaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEN

DJIeMeHTbI KOMOMHATOPUKH
OcCHOBHBIE TIOHSITUSI KOMOMHATOPUKU. 3a7aud Ha TOJICYET YKCIIa pa3MEIIeHHH, MEepPecTaHOBOK,
coyetanuil. Penenue 3a1au Ha nepeGop BapuaHTOB.
®opmyna 6unoma HeroTtoHa. CBolicTBa OMHOMUHANBHBIX KOd(duimenToB. Tpeyronbauk [lackans.

DJieMeHTbI TeOpUHU BepOSITHOCTEH
CoObITHe, BEpOSTHOCTb COOBITHSA, CIIOKEHHWE U YMHOXEHHME BeposTHocTeil. [lowamue o
He3asucumocmu cobvimuil. J{uckpemuas cuyuainas eeluyuna, 3aKox ee pacnpeoenenus. Yucnosvie
Xapakxmepucmuxu OUCKpemHou cryyatiHou eeauyunsl. Ilonamue o 3akone 601buUX yuces.

DJIeMEeHThI MATEMATHYECKOH CTATHCTUKH
[IpencraBienue NaHHBIX (TAOIUIBI, TUArpPaMMBL, TPaQUKN), 2eHepalbHAs COBOKYRHOCHb, 8bIOOPKA,
cpednee apugpmemuueckoe, meouana. [lonamue o 3a0avax mamemamuyecKol CmamucmuKu.
Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epOAMHOCMHBIX MEMOO08.
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Ipaxmuueckue 3anamusl.
Hcropus pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEW M CTATUCTUKH M UX POJIb B PA3IMYHBIX
cdepax denoBevecKoil xu3HenesTenpHocTH. [lpaBuina koMOnHaTopuKku. Pemmenne KoMOMHATOPHBIX
3aj1a4. Pasmelnenus, coueTanns U NepeCTaHOBKU.

bunom Herorona u tpeyronpnuk Ilackans. Ilpuknagnsie 3anaun.
Knaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTEW. Bbrunciienne BepositHOocTel. Ilpukiagnbie 3amaun. llpencraBiieHHe 4YHMCIIOBBIX
naHHbIX. [Ipuknansele 3anaun.

I'EOMETPUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue IByX IPsSMBIX B IIpocTpaHcTBe. IlapajuiensHOCTh IPsIMON U INIOCKOCTH.
ITapamienpHOCTD MIIOCKOCTEN.

IlepneHquKyISIPHOCTD IPSIMOM U IUIOCKOCTH. IlepnenauKyissp U HaKJIOHHAs. YTOJ MEXAY NPAMON
Y ILJIOCKOCTBIO. /IByrpaHHbIi yroi.

Yros Mexay MI0CKOCTAMU. [lepnenauKyIsIpHOCTD ABYX IIJIOCKOCTEM.

['eomerpuueckre npeoOpa3oBaHUs IMPOCTPAHCTBA: MapajUleNbHBIA  [EPEHOC, CHUMMETpus
OTHOCHUTEJIBHO ITUIOCKOCTH.

[TapamnensHoe  mpoekTupoBaHue. [liowade  opmoconanvHol — npoexkyuu. VI3o0pakeHHe
IPOCTPAHCTBEHHBIX (PHUTYD.

Ipaxmuueckue 3anamus

IIpu3Haky B3aMMHOIO PACIIOJIOKEHUS IMPAMBIX. YTOI MEXIY NpAMBIMUA. B3auMHOE pacrosnoxeHue
IPSAMBIX M IUIOCKOCTeH. IlepneHaukyisp ¥ HakJIOHHAas K IUIOCKOCTH. YTOJ MEXAYy HNpsSMON U
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM paclOJIOXKEHUM HpsAMOM U Iuockoctu. Teopema o Tpex
NEPIEHAUKYIIAPAX.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX INIOCKOCTEN.

PaccrosiHME OT TOYKH 10 IIJIOCKOCTH, OT IIPSAMOM 10 IIJIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSAMH,
MEXy CKPELIUBAIOIUMUCS MPSIMBIMH, MEXy IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenbsHoe MPOEKTUPOBAHKUE U €0 CBOMCTBA. Teopema o niowjaou opmo20HATbHOU NPOEKYUU
MHO20y20bHUKA. B3aUMHOE pacronokeHue NpoCcTPaHCTBEHHBIX GUTYp.

MHOrorpaHHUKH
Bepmnnbl, pebpa, rpaHu MHOrOorpaHHuka. Pazeepmka. MHuoecoepannvie yenvi. Bwinykivie
MHo202panHuku. Teopema Juinepa.
[Tpusma. [Ipsmast u naknonnas npusma. [pasunbHas npusMma. [apannenenunesn. Kyo.
[Mupamuna. [IpaBunbHas nupamuga. YcedeHHas nupamuga. Terparap. Cummerpun B KyOe, B
napajuieJienumnesie, B npu3Me U nupamue.
Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBieHne O NpaBUIIBHBIX MHOTOIPAaHHUKAxX (TeTpadape, KyOe, OKTa’jape, MOJeKadape u
UKOCadIpe).

Tes1a M NOBEPXHOCTH BpalleHUA
[Hunuaap u koHyc. YceueHHblit KoHyc. OCHOBaHME, BBICOTA, OOKOBAsi TOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. OceBble CEUCHUS U CEUEHUs, NTapajlieIbHbIE OCHOBAHUIO.
[ap u chepa, nux ceuenus. KacarenpHas miockocTs k chepe.

HN3mepenuss B reoMeTpum
O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.
®opmynbsl 06beMa KyOa, NMPSMOYTOJIbHOTO Mapajljiesienumnena, MNpu3Mbl, LUIMHApa. DopMyIibl
o0beMa MpaMHJIbl U KOHYCA.
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@opMyIbl TUIOIIAAM MOBEPXHOCTEH LmIMHApAa U KoHyca. Dopmyssl oObeMma IIapa W IJIOLIAIU
chepsl.

[Tomo6ue Ten. OTHOIMIEHUS TUIOIMIAICH MOBEPXHOCTEH U 00BEMOB MO00HBIX TEIl.

Ipaxmuueckue 3auamus.

Paznmuunbie BHIIBI MHOTOTpaHHUKOB. X m3o0paxkenus. CeueHus, pa3BEpTKH MHOTOTPAHHHUKOB.
[nomanp moBepxHOCTH. Buasl cumMmerpuit B mpoctpaHcTBe. CHMMETpUs Tel BpalleHUS U
MHOTOTPaHHHUKOB. Brraucienue miomasneii 1 00beMoB.

KOOPAUHATBI 1 BEKTOPBI

[TpsimoyronbHast (JeKapToBa) cUCTEMAa KOOPAMHAT B IpocTpaHcTBe. DPopMyiia pacCTOSHUS MEXKAY
JBYMs TOUKaMH. Y paBHEHUs cepbl, n10cKoCmu U npAMOU.

BexTopel. Monyinb BekTopa. PaBeHCTBO BEeKTOpOB. C10KE€HHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha
ynucio. Pa3nokeHne BeKTOpa IO HANpaBICHUSM. YTOJI MeXAy AByMs BekTopamu. IIpoexums
BekTopa Ha ock. Koopaunarel Bekropa. CkaJsipHOE IPOU3BEIEHIE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUU MATEMAaTUYECKUX U IPUKIIAJHBIX 3a1a4.

Ilpakmuueckue 3anamusl.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpIUHAT B MPOCTPAHCTBE.

VYpaBHEHHE OKpPYXKHOCTH, cdepbl, IUIOCKOcTH. PaccrosHue Mexay Ttoukamu. JleWcTBUs C
BEKTOpPaMHM, 3aJaHHbIMM KoopauHatamu. CkalsipHOE TpOM3BEACHHE BEKTOPOB. BekropHoe
ypaBHEHHE MNpsAMOW M IUIOCKOCTH. lcmosnb30BaHME BEKTOPOB IpU JI0KAa3aTEIbCTBE TEOPEM
CTEpEOMETPUHU.

Jlis BHEayAMTOPHBIX 3aHATUH CTYACHTAM Hapsily C pelieHHEM 3a/Jau U BBIITOJHEHUS TPAKTUYECKUX
3a/laHuil MPEAJIaraloTCsl TEMbl MCCIEN0BATENbCKUX M PePepaTUBHBIX pabOT, B KOTOPHIX BMECTO
cepuil OTAEIBHBIX MEJIKHX 3ajlad M YIPaXHEHUH MpeAararoTcs CIOKeTHbIC 3a/1aHusl, TpeOyromue
JUINTEIBHOW paboThl B paMKax OJHOW MaTeMaTH4eCKOW CUTyallMd. DTH TEMbl MOTYT OBITH Kak
VHIVBUAYAJIbHBIMU 33JaHUSIMH, TaK U TPYNIIOBBIMU JUIsl COBMECTHOTO BBIITOJIHEHUS UCCIIEJOBAHMUS.

Ilpumepnvie memul pepepamoe (00Kk1a008), ucciedoeamenbcKux nPoOeKmos.

HenpepsbiBHbIE TpoOH.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 3KOHOMHUYECKHUX pacueTax.
[TapamienpHOE NPOEKTUPOBAHUE.

Cpennue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
BekTopHOe 3aaHie NPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHne rapMOHMUYECKUX KOJIeOaHUH.

I'paduueckoe perieHne ypaBHEHUI 1 HEPABEHCTB.
[TpaBuiibHBIE U MTOJIYTIPABUIIbHBIE MHOTOTPAaHHHUKH.
Konnueckue ceyeHust 1 UX NPUMEHEHHUE B TEXHUKE.
[Tonsitue nuddepeHnmana u ero NPUIOKEHUS.

CxeMbl MOBTOPHBIX MCTIBITAHUN bepHysum.

HccenenoBanue ypaBHEHH M HEPABEHCTB C IAPAMETPOM.

2.1Ko1m4ecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4e0OHOI0 peMeTa

[Mpodeccus CIIO 43.01.09 TIloBap, KOHOUTEp SBISETCS TEXHUYECKUM MpoduieM
poeCCHOHAIBHOTO 00pa30BaHUSI.

[Tpu peanuzanum coaepxanus o0meoOpa3oBaTeNbHON yueOHOro npeaMera «MaTemaTuka» B
npejiesiax OCBOCHHUS TPOTPaMMBbI TIOATOTOBKH KBATH(UITUPOBAHHBIX pab0vnX MPOodeCCHOHATHLHOTO
o0pa3oBaHus yueOHas Harpy3Ka 00y4arolxcsi COCTaBIISET:

KoaunuectBo

Bua yueoHo# padoThI
ay p 4acoB
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O06bem 00pa3oBaTeIbHON HATPY3KU 268
OO0s3aTenbHas ayIUTOpHAs yaeOHast Harpy3Ka (BCero) 246
B TOM YHCIIC:
JIEKIIUN 164
MPAKTUYECKUE 3aHATHS 82
KOHCYJIbTallU1 16
MIPOMEXYTOUHAasl aTTeCTalus 8 popme IK3aMeHa 6

2.2. TemaTu4yeckoe NJIAHUPOBAHNE

Buj yueOHoi1 padoThl KoJsmnuectBo yacos
AyautopHble 3aHaTHsA. Coaep:xaHue 00y4eHHUs
BBenenue 2
Pa3zBuTHe NOHATHS O YHUCIIE 12
KopHu, crenenn u sorapupmsl 20
[IpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 20
KomMOuHaTopuka 12
KoopauHatsl 1 BEKTOPBI 18
(OCHOBBI TPUTOHOMETPUU 24
DyHKIMY U TpaduKu 24
MHOrorpaHHUKHU U KPYTJIble Tena 30
Havana maTemaTnueckoro aHaansa 18
MHTerpai u ero npuMeHeHue 24
DJIEMEHTHI TEOPUHU BEPOSTHOCTEW U MAaTEMAaTHUYECKOM CTaTUCTUKH (14
'YpaBHEHHS 1 HEPABEHCTBA 28
Hroro 246
Kosnu4yectBo yacos
110 y4eOHOMY IVIaHy
YpoBeHb
Ne ypoka HaumeHnoBanue TemMbl, 3aHATHS
B T.4. OCBOCHUA
BCCTO |IPAKTUYCCKHEC
3aHATHA
I KYPC, I cemecTp 34 8
Beeoenue
12 Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, ’ 1
UH(POPMALMOHHBIX TEXHOJIOTHUSX U
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‘ HpaKTH‘IeCKOﬁ JACATCIIBHOCTH

Pazoen 1. Pazeumue nonamue o uucie 12 2
3-4 JleficTBUTEIbHBIC YHCIIa 2 2
IIpakTyeckoe 3ansaTue Nel
5.6 BeimonHeHne apumMeTHIecKux NeUCTBUIN Ha ’ 1 1
quCcIaMU
7-8 ITpuOnm>xeHHbIE BBIYMCIICHUS 2 1
9-10 Haxoxnenue HpI/I6J‘II/I)I(eHUHBIX 3HaquHv171 ’ 3
BEJIMYMH U NOIPENTHOCTEN BBIYUCICHUN
11-12 KoMmiurekcHsle yncna 2 2
CpaBHEHUE YNCIIOBBIX BBIPAKEHUN
13-14 2 1 1
IIpoBepounas pabora Nel
Pazoen 2. Kopnu, cmenenu, nozapugmut 20 6
15-16 Kopensb n-ii crenenu. CBoiicTBa pajivKajloB 2 2
CreneHb ¢ 1eHCTBUTEIbHBIM [TOKA3aTEIEM.
17-18 . . 2 2
CBolicTBa cTeneHen
[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
19-20 paaukansl ¥ crenieHu. CpaBHEHHE KOPHEH 1 2 3
cTeneHen
IIpakTnyeckoe 3ansitue No2
21.22 Pewenne creneHHbIX ypaBHevHHﬁ. Pemenne 2 1 3
UppalMOHAIBHBIX YPaBHEHUH
2304 Pemenne nokasarenpHbIX ypaBHEHUHN U UX ’ 1 ’
CHCTEM
25-26 Jlorapudmsl. ColicTBa orapuMoB 2 3
[Tepexon OT 01HOTO OCHOBaHMS JOrapudma K
2798 npyromy. JlorapudmupoBanue u ) 3
HNOTEHIMPOBaHUE BeIpakeHU. CpaBHEHUE
jorapumoB
29-30 Pemenue norapupmMuuecKkux ypaBHeHUH 2 2 2
Pemenue norapugmuueckux ypaBHEHUHN U UX
31-32 2 1 1
CUCTEM
33.34 O06o00611eHre MaTepHana 1o pasaeny ) | )
IIpoBepounas padora Ne2
I KYPC, II cemecTp 42 12
Pa3zoen 3. Ilpamvle u narockocmu ¢ npocmpancmee 20 5
OcCHOBHBIE IOHATHS CTEPEOMETPUH.
35-36 B3aumHoe pacnonoxeHue npsiMbIx B 2 3
IIPOCTPAHCTBE
37-38 [TapayuieapHOCTB IPSMOU U IIJIOCKOCTH 2 3
IIpakTuyeckoe 3ansaTue Ne3
Pemenue 3a1a4 Ha MpUMEHEHNUE aKCHOM
39-40 CTEPEOMETPUH, MAPAIIEIBHOCTD IPSIMOMN U 2 1 3
MJIOCKOCTH
B3anmMHoe pacronokeHue npsMbIX B
41-42 npoctpaHcTBe. HaxoxieHne yria Mmexnay 2 2
IPSIMBIMH
43-44 ITapannenbHOCTh MIOCKOCTEMN 2 2
45-46 Pewienne 3a1a4 Ha IpUMEHEHUE IPU3HAKA U 2 2 2
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CBOICTB TapajuiebHbIX MIOCKOCTEN

[lepnenaukynsip U HakJIoOHHAas. Teopema o

47-48 2
TpeX MEePHEeHINKYIsIpax
VYron Mexay NpsaMoi U MII0CKOCTHIO.
49-50 JByrpanssiii yroa. [lepneHaukyasspHOCT 2 1
IIJIOCKOCTEN
51-52 Paccrostnus B nmpoctpanctse. [lapannensHoe ’
IIPOEKTUPOBAHHE
B3aumnoe pacroiokeHrne mpoCcTpaHCTBEHHBIX
53-54 buryp 2 1
IIpoBepounas paGora Ne3
Pazoen 4. Komounamopuka 12 4
Hcropus pa3BUTHA KOMOMHATOPUKHU U €€ POJIb K
55-56 pasIMYHBIX chepax YeTOBEUECKOM 2
JKU3HEJESTEIIbHOCTH
57-58 OcHOBHBIE IOHATHS, TPABHIIA KOMOMHATOPUKH 2
IIpakTnyeckoe 3ansitue Ne4
59-60 Pemenue 3anau HA [1EPECTAHOBKH. Pacuer ) 1
YKclla pa3MeleHu
Haxoxzaenue yncna coueTaHuit
61-62 2 1
bunom Herorona u tpeyronsnuk [lackans
63-64 Pemenne koMOMHATOPHBIX 337184 2 1
65-66 Pemenue npuknanHpIx 3a1a4 ) 1
IIpoBepounas pabora Ned
Pazoen 5. Koopounamot u éekmoput 10 3
67-68 BexkTopsl B mpocTpaHcTBe 2
IIpakTHyeckoe 3ansaTue NeS
69-70 CrnosxeHue 1 BBIMUTaHUE BEKTOPOB. ) 1
YMHOKEHHE BEKTOPA HA YHUCIIO
71-72 Pemenne 3a1a4 Ha JENCTBUS C BEKTOPAMH 2 2
73-74 KommuianapHble BEKTOPBI 2
[TpstmoyronbHas cucTeMa KOOpAWHAT B
75.76 npoctpaHcTBe. KoopMHATEI TOUKHU U ’
KOOpJMHAThI BEKTOPA
KonTposbHas padora Nel
II KYPC, III cemecTp 40 15
Pazoen 5. Koopounamul u éexmoput 8 4
IIpakTHyeckoe 3anaTHe Ne6
77-78 Pemrenne npocrermmx 3a1a4 B KOOpAMHATAX 2 2
CxkansipHO€E TPOU3BENECHNUE BEKTOPOB.
79-80 Beruncienue yrioB Mex1y NpsIMbIMUA U 2 1
IJIOCKOCTSIMU
31-82 VYpaBHeHHE OKPYKHOCTH, CPEPBHI, MIOCKOCTH. )
BekTopHOE ypaBHEHHE NPSIMOM U INIOCKOCTU
O06o0061IeHne MaTepHaa 1o pasaeny
83-84 2 1
IIpoBepounas padora NeS
Pazoen 6. Ocnoevl mpuzonomempuu 24 9
OCHOBHBIE TIOHATHS TPUTOHOMETPHH
85-86 PannaHHBIN METO/ N3MEPEHUS YTIIOB 2

BpalllEHUs U CBsI3b C TPaJAyCHOW Mepoi
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87-88 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA 2 3
89-90 Dopmyisl puBeaeHN. POPMYJIbI CIOKEHUS 2 2
IIpakTnyeckoe 3ansitue Ne7
91.92 Dopmyisl yaBoeHus. DOpMyJIbl IOJIOBUHHOIO > 1 3
yria
[IpeoOpazoBanue CyMMBbI
TPUTOHOMETPUUYECKUX (QYHKLUN B
93-94 npousBenenue. [IpeodbpazoBanue 2 1 3
IPOM3BEACHUS TPUTOHOMETPUYECKUX
GyHKIUH B cyMMy
95-96 Hp606p33033aHI/Ie TPUTOHOMETPUUYECKHX ’ 1 ’
BBIPAXEHUI
97.98 Pewenne EIpOCTCfIH.IPIX TPUTOHOMETPUYECKUX 2 2 2
YPaBHEHH U HEPaBEHCTB
99-100 Tpuronomerprieckue HEPABEHCTBA 2 1
101-102 | ApkcuHycC, apKKOCHUHYC, apKTAaHT€HC YUCIIa 2 3
103-104 | PemieHue TpUroHOMETPUUECKUX YpaBHEHUN 2 1 2
105-106 | Penmienne TpuroHOMETpUYECKUX YPaBHEHUI 2 1 2
O6006menne marepuana o pasaeny «OCHOBBI
107-108 | TpuroHOMETPUNY 2 1 2
IIpoBepounas paGoraNe6
Pa3zoen 7. @ynkyuu u zpaghuxu 8 2
IIprMepsl 3aBUCUMOCTEN MEXKITY
109-110 | mepeMeHHBIMU B peaibHbIX MpOLIECCaX U3 2 1
CMEKHBIX JTUCIUILIINH
IIpakTHyeckoe 3ansaTHe Ne§
Oynkuus u ee rpaduk. ObaacTe onpeneneHus
111-112 | u MHOXecTBO 3HaueHUI pyHKIMU. CBOMCTBA 2 1 2
byHKIIMN
113-114 | IlpeoOpa3oBanue rpagukoB GyHKIUI. 2 1 1
115-116 ObparHas ¢pynkuus. I'padux odbpatHoit ’ 1
byHKIUN
II KYPC, IV cemectp 48 14
Pa3zoen 7. @ynkyuu u zpaghuxu 16 3
UccnenoBanue ¢pynkuuii. CBOMCTBA JIMHEHHOM,
117-118 | kBagpaTUYHOM, KYCOYHO-JIMHEHHOHN U ApOOHO- 2 1
JMHENHON QYHKIMH
119-120 CreneHHas, nokas3aTelbHas U ’ ’
jorapudmuueckas QyHKIUN
121-122 HpI/IMeHeIEI/Ie CBOWCTB (D)YHKUUH NPH peIICHUH 2 2
YpaBHEHUN U HEPABEHCTB
123-124 IIpencraBieHne YMCIOBBIX TAHHBIX 2 1
IIpakTHyeckoe 3ansitue Ne9
HenpepoiBHbIe U TeproandYecKre QyHKIHH.
125-126 | CBoiicTBa u rpaduku cuHyca, KOCHHYCA, 2 1 3
TAQHI'€HCA U KOTaHIe€HCa
127-128 HpI/IMerHI/Ie CBOMCTB TPUTOHOMETPUYECKUX 2 1 >
(GYHKLIUH NPy pelIeHu! 3a/1a4
129-130 O6pvaTHHe TPUTOHOMETpHUUECKHEe QYHKIIUH, UX ) 1
CBOWCTBA U IpadKu.
131-132 | l'apmonmndeckue konebanus. Pemenne 2 1 1
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NPUKJIAJHBIX 3a/1a4
IIposepounasi padora Ne7

Pazoen 8. 'eomempuueckue mena 14 3
I'eomerpus u apxurekrypa. IlnatoHoBEI 1
133-134 apXUMEJIOBbI TEJa 2
[Tpu3ma, nupamuia 1 uX pa3BepTKU
135-136 | Kpyrisle Tena v uX pa3BepTKH 2
137-138 Cummerpust MHOTOTPaHHHKOB )
[ToctpoeHue ceuenuit
IIpakTnyeckoe 3ansaTHe Nel(
139-140 | Peuienue 3aga4 Ha MHOTOIPaHHUKH 2 1
141-142 Pemienue 3aayd Ha Teia BpaleHUs 2 1
Pemenue 3a1ay Ha BIMCAaHHBIE U ONMCAHHBIE
143-144 | reoMeTpuuecKue Tea 2 1
Teopema Menenas i TeTpa’apa
145-146 CuMMeTpHs MPOCTPAHCTBEHHBIX TEI ’
IIpoBepounasi padora Ne§
Pa3zoen 9. Hauana mamemamuueckozo anaiu3a 18 8
UucnoBas nocie10BaTeIbHOCTb U €€ Mpeell
147-148 | Ilonstue npousBoaHOM. [IpaBuiia 2
QG epeHImpoBaHUs
IIpakTnyeckoe 3ansitue Nell
[Tpon3BOHBIE OCHOBHBIX 3JIEMEHTaPHBIX
149-150 | PymKumi 2 1
Brruncienne npou3BOIHBIX JIEMEHTaPHBIX U
CJIOKHBIX (YHKIUH
151-152 FeOMeTqueUCKHﬁ CMBICTT npomBouzLHoﬁ ’ |
DuU3nYeCcKuil CMBICI TPOU3BOTHOM
153-154 Pemenne 33l Ha HAXO)K/ICHUE YpaBHEHUS ’ ’
KacaTeNbHOM K rpaduKy QyHKIMH
HaxoxneHne npoMexXyTKoB MOHOTOHHOCTH
155-156 | PyHKmmn 2 1
Heo6xonnMoe u 10cTaTOYHOE YCIIOBHE
AKCTpeMyMa QyHKIUU
157-158 Bropas NpOH3BO/IHAA, ee TEOMETPUUYECKUN U )
(bu3nYecKuil CMbICI
HccnenoBanue GyHKIMH U TIOCTPOCHUE €€
159-160 | TPaduxa 2 1
Haxosxnenne HauOoJbIIero 1 HAaMMEHBLIETO
3HaYeHUS] PYHKINH
Hcnonp3oBanre NpoU3BOIHOM JIS
161-162 | HaxOXJI€HUS HAMJTYUIIEero peIeHUs B 2 1
MPUKIIATHBIX 3a7a9ax
163-164 O06o001IeHne MaTepuana o pasueny ) 1
KouTtpoabHnas padora Ne2
III KYPC, V cemectp 40 16
Pazoen 10. Humezpan u e2o npumenenue 24 10
165-166 [Toustue nepsooOpaszHoii. [IpaBuna 2
HAXO0X/ICHUS NepBOOOPa3HbIX
167-168 I'eomeTpryeckuii CMBICI HHTErpaa. ’

®opmyna Herorona-JleitOnuna
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IIpakTnyeckoe 3ansitue Nel2

169-170 | BolunciieHue onpeneaeHHoro HHTerpaia 2 1 2
171-172 | BpruucieHue onpeaeaeHHoro nHTerpaia 2 1 2
173-174 | BolunciieHue onpeieIeHHOro HHTerpaia 2 1 2
[IpumeHeHue onpeaeneHHOro HTerpata s
175-176 | HaxoAeHMS IIOIAAN KPUBOIMHENHON 2 1 3
Tpaneuuu
177-178 Haxoxaenwne mnomaau GUrypsl ¢ TOMOIIBIO ’ 1 ’
MHTErpaa
179-180 Haxoxnaenue miomaau Gurypsl ¢ moMOIIbIO ’ 1 ’
WHTEerpaja
181-182 Brruncnenue paboThl, nepeMelieH sl, MacChl ’ 1 1
TeJa C MOMOIIBIO0 OMPEICIEHHOI0 HHTErpasa
183-184 Pelnienue npukiIaaHbIx 3a1a4 2 1 1
185-186 | Pemenne npukiiaHbIX 3a1a4 2 1 1
187-188 O0600611eHre MaTepuana o paseny ’ 1 ’
IIpoBepounasi pabora Ne9
Pazoen 11. Hzmepenus 6 zeomempuu 16 6
ITousTre miomaay 1 00bLeMa, X CBOMCTBA.
189-190 ®opmynsl 00beMa U IIOMAAN TOBEPXHOCTH 2 3
MHOTOI'PAHHUKOB
IIpakTnyeckoe 3ansaTHe Nel3
191-192 Brruncnenne o6beMa U mIomau ) 1 |
MOBEPXHOCTH MHOTOI'PAHHUKOB
193-194 ®opmynsl 00beMa U IIOMIAAN TOBEPXHOCTH ) 1
KPYTJIBIX TEJ
195-196 Brruncnenue miomaan noBepXHOCTH ’ 1 )
T€OMETPUUYECKHUX T
197-198 | Boruncienue oo0beMa KpyTibiX Tell 2 1 2
199-200 [Tonobue Tel. OTHoleHue niomaaeu ’ | |
MOBEPXHOCTEH M 00HEMOB MOJTIOOHBIX TEJN
201-202 | Pemenue 3aga4 2 1
Pemenue 3agau
203-204 IIpoBepounas padoraNel( 2 ! 2
III KYPC, VI cemectp 42 17
Pazoen 12. Teopus eeposmnocmeint 14 5
Hcropust pa3BUTHS TEOPUH BEPOATHOCTEN U
205006 | CTATHCTHKH ’ 1
Knaccuueckoe omnpeneneHne BEpOsITHOCTH.
CBoiicTBa BEpOSITHOCTHU
IIpakTnyeckoe 3ansitue Nel4
CroxeHue BeposITHOCTEN
207-208 | He3aBucumbie cOOBITHS. Y MHOXKEHNE 2 1 2
BEPOSTHOCTEN
209-210 Pemienne 33711 Ha BBIMHCIICHNE ) 1
BEPOSITHOCTEH
211212 Pemienne 3a71a1 Ha BBIMHCIICHNE ) 1 )
BEPOSITHOCTEH
213-214 | DnemMeHThl MATEMATHUYECKON CTATUCTUKHU 2 2
215216 Hcnonp30BaHMe CTaTUCTUKH TIPU PEIICHUN ) | 1

MPUKJIIAAHBIX 3aaa4
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Hcnonp3oBaHne BEPOSTHOCTEN MPU PELIICHUH

217-218 MPUKJIAJHBIX 3a7a4 2 1 2
IIpoBepounas padora Nell

Pazoen 13. Ypaeuenusa u nepasencmea 28 12

IIpakTHyeckoe 3anaTHe NelS
Kopuu ypaBHeHuid. PaBHOCHIIBHOCTH

219-220 | ypaBHeHMH. OCHOBHBIE IPUEMBI PELICHUS 2 1 3
ypaBHEHUH

221-222 | Cuctembl ypaBHEHUN 2 3

293904 I/Icnonbs'UOBaHHe CBOICTB U l"pa(bI/IKvOB ’ 1 ’
(GYHKINH pU pelIeHUu ypaBHEHHUH

225-226 | HepaBeHcTBa 2 3

297908 I/Icnonbs'UOBaHHe CBOICTB U rpaukoB ’ 1 ’
(GyHKIMH pU pelIeHNH HEPABEHCTB

299-230 YpaBHEHHS 1 HEPABEHCTBA, COJIEPIKalIlHe ) 1 )
HEU3BECTHYIO 110]] 3HAKOM MOIYJIS

231232 Pemenuie panioHaabHBIX YpaBHEHHUIA, ) 1 ’
HEPABEHCTB U UX CUCTEM

233-934 Pemenne nppalinoHanbHbBIX ypaBHEHU, ’ 1 1
HEPABEHCTB U UX CUCTEM

35-936 Pemennie nmokazareiabHbIX YPaBHEHHUIA, ’ 1 ’
HEPABEHCTB U UX CUCTEM

237-938 Pemenne norapudmuueckux ypaBHEHHIH, ’ 1 ’
HEPABEHCTB U UX CUCTEM
IIpakTHyeckoe 3ansaTHe Nel6

239-240 | PemeHue TpUrOHOMETPUYECKUX YPABHEHUI 2 1 3

241-242 | PeuieHue TpUrOHOMETPUYECKUX HEPABEHCTB 2 1 2
Hcnonb30Banue cBOMCTB U rpaduKoB

243-244 | pyHKUMH JUIs pellIeHUs] ypaBHEHUN 1 2 1 2
HEPABEHCTB

245-246 O06001enre MaTepraa 1o pa3aety ’ | ’
KonTpoabHas padora Ne3

Hroro: | 246 82

Jlns  XapakTepUCTUKH YPOBHS OCBOEHHS YUeOHOro Marepualia HCIONb3YIOTCS —CIEAYIoIue
0003HAYCHHUS:

1 — o3HaKOMHTENBHBIN (Y3HABaHHE paHee U3YYCHHBIX 0ObEKTOB, CBOMCTB);

2 — PpeNpOXyKTHBHBIA (BBIMOJTHEHHE JCSATCILHOCTH IO O00paslly, HHCTPYKIMH WU TIOJ
PYKOBOJICTBOM)

3 — NPONYKTUBHBIA (TUTAHUPOBAHHE W CAMOCTOSTEIHHOE BBHITIOJHEHHE IEATCIIEHOCTH, PEIICHUE
MPOOJIEMHBIX 33]1a4)

3. XAPAKTEPUCTUKA OCHOBHBIX BUJ1OB JEATEJIBHOCTH

OBYYAIOIIINUXCSHA
Conep:ixanue XapakTepuCcTHKA OCHOBHBIX BUOB JAeSITEJIbHOCTH CTYICHTOB
00y4eHust (Ha ypoBHe y4eOHBIX el CcTBMIi)
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BBenenue

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOHN NeSTeTbHOCTH.
O3HakoMJICHHE C IETSMH U 331a4aM1 U3YYEHUS] MaTEMAaTUKU TIPU
ocoernu npodeccuit CI1O u cneunansuocret CI1O

AJITEBPA

Pa3zButne
IOHATHSA O
qyucie

BrimonnaeHue apumMeTHIeCKuX ACUCTBUIN HaJ YMCIaMu, CoueTas

YCTHBIC U MUCbMEHHBIE TPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BETMYHH U TIOTPEITHOCTEH
BBIUMCJIEHUH (a0COIIOTHON U OTHOCUTEIBHOMN); CPABHEHUE YHCIIOBBIX
BBIPAXKECHHUIA.

Haxosxnenue ommbok B mpeoOpa3oBaHUAX M BEIYUCIECHUAX (OTHOCUTCS KO
BCEM NYHKTaM IIPOTrPaMMBI)

Kopunu,
CTeNeHH,
Jorapu(pmbl

O3HaKOMJICHHE C TOHATHEM KOPHSI n-1 CTENIEHU, CBOMCTBAMU PAaIUKAJIOB U
IIPaBWJIaMU CPAaBHEHHs KOPHEM.

DopMyIMpOBaHUE ONIPENEICHHS KOPHS U CBOWCTB KOpHEW. Boruncienue u
CpaBHEHHE KOpPHEH, BBIIIOJHEHNUE TPUKHJIKU 3HAYEHUST KOPHSI.
ITpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COIEPKAIINX
panukainsl. BermoaHeHne pacueToB 1o GopMmyiam, CoIepKaum
pajuKaibl, OCYIIECTBIISISI HEOOXOAUMBbIE TOJICTAHOBKHU M IIPe0Opa30BaHuUs.
OnpeneneHre paBHOCUIBHOCTH BBIPAXEHUH € panukanamu. Pemenne
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C TOHATUEM CTENIEHU C JEHCTBUTEIBHBIM I10Ka3aTeIIEM.
HaxosxneHue 3HaueHuil cTenenu, UCob3ysl IpU He0OXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3allMChIBAHUE KOPHS -1 CTETIEHU B BUJIE
CTETIEHU C JPOOHBIM MOKa3aTeaeM U Ha000poT.

®opMyIMpOBaHUE CBOMCTB CTENECHEN. Brrunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENIEM, BBIIIOJTHEHNE IPUKNAIKHA 3HAYECHUS CTEIICHU,
CpPaBHEHHUE CTEIECHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUN.
O3HaKOMJIEHHE C TPUMEHEHNEM KOPHEW U CTETIEHEN TP BBIYUCIEHUU
CPEIHUX, JEICHUH OTPE3Ka B «30JI0TOM CEYEHUN». Penienne npukinaaHbix
3a/1a4 Ha CJIOXKHBIE ITPOLIECHTHI

IIpeoOpazoBanue
aJredpanvecKux
BbIPaKEHH I

Brinonaenue npeodpa3zoBaHuil BEIpAKEHHM, MpUuMeHeHne Gpopmyi,
CBSI3aHHBIX CO CBOWMCTBAaMU CTETEHEN U JTorapudMoB.
Omnpenenenne 006IaCTH JOMYCTUMBIX 3HAYCHUN JTOrapu(hMUIECKOTO
BbIpakeHUs. Pemienue norapuMuiecknx ypaBHEHUH

OCHOBBI

OcHoOBHBIE
MOHATHSA

N3yuenne painaHHOrO METO1a U3MEPEHHUSI YIJIOB BPAILIEHUS U UX
CBSI3U C rpagycHoi Mepoii. M300paxkeHne yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIIOI0KECHHEM.

dopMyIHpoBaHUE OINPEIeTCHUN TPUTOHOMETPUUECKUX QYHKIUH 1715
YIJIOB IIOBOPOTA U OCTPBIX YIIIOB IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA U
00BsICHEHUE UX B3aUMOCBSI3H
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OcHoBHBIE

HpI/IMeHCHI/Ie OCHOBHBIX TPUTOHOMCTPUUCCKHUX TOXICCTB IJIA BBIYUCIICHUA

Tpuro- 3HAYEeHUH TPUTOHOMETPUUECKUX (DYHKIMHA 110 OJHON U3 HUX
HOMETPHYECKHE
IIpeoOpa3oBa- N3yueHre OCHOBHBIX (DOPMYIT TPUTOHOMETPUU: (POPMYJIIBI CIIOKEHUS,
HUS yIIBOEHHUS, TPe0oOpa30BaHMs CyMMbl TPUTOHOMETPHUUECKUX (DYHKIIHIA B
npocreimmnx IIPOU3BE/ICHUE U IPOU3BEACHMS B CYMMY U IPUMEHEHUE IIPYU BHIYMCIEHUN
TPUrOHOMeTpHY | 3HAYCHUS TPUTOHOMETPUYECKOTO BBIPAKCHHUS U YIPOIUCHHUS €ro.
ec-KHX O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
BhIPAKEHHI OKPY>KHOCTHU M IIPUMEHEHHE UX I BbIBOAA (hOPMYJI IPUBEICHUS
. Pemenue no ¢popmynam u TPUrOHOMETPUUYECKOMY KPYTy MPOCTEHIITNX
Hpocreiimme TPUTOHOMETPUUYECKUX ypaBHEHUH. [IpuMeHenne oOLx METO10B peIeHUs
TPUTOHOMETPM | v\yapHenuit (pHBEICHNE K THHEHHOMY, KBaIPATHOMY, METO Pa3I0KEHHs
H-qeckne Ha MHOYKUTEJIN, 3aMEHBI IEPEMEHHON) NIPU PELIEHUH TPUTOHOMETPUUECKUX
YPaBHEHMST H YPaBHEHHH. Y MEHHME OTMEUaTh Ha KPYIe€ PEIIECHUS IPOCTENIINX
hepasencmea TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HaKOMJIEHHE C TIOHATHEM O0PAaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.
APKKOCHHYC, N3yuenue onpenencHuii apkCUHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIA,
APKTAHTreHc bopmynupoBaHue UX, U300paKeHUE Ha €IMHUYHON OKPYKHOCTH,
ymeaa IPUMEHEHUE IPU PELLICHUU YPaBHEHUM
®YHKIIAU, UX CBOUCTBA U TPA®UKH

O3HaKoOMJIEHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN

MEXy nepeMeHHbIMH. O3HaKOMJIEHHE C MIOHATHEM TpaduKa, onpeieieHne
DyHKIAH. MPUHAJIEKHOCTH TOUKH rpaduky pyHkuuu. Onpenenenue no popmyse
IonsrHe 0 npocTeiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipakenue mo popmyne
HeNnpepbIBHOCT

U QyHKIUU

OJHOM NEPEMEHHOI Yepe3 Apyrue.
O3HakoMmIIeHHE ¢ onpeeneHreM QyHKINU, GOpMYJINpPOBaHUE €TO.
Haxoxnenue obnactu onpeseneHus U o01acT 3HaYeHUH PyHKIMU

CpoiicTBa
¢pyHKuuu.
I'padguyeckasn
HHTepIpeTauus
IIpumepsl
(pyHKIHOHAJIb-
HBIX
3aBHCHMOC-Tel
B peajIbHBIX
npoueccax u

O3HakomIIeHHE ¢ TpuMepaMt (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peaNbHBIX ITPOLIECCAX U3 CMEKHBIX TUCLIHILINH.

O3HaKOMJIEHHE C JOKA3aTEIBbHBIMU PACCYXACHUSMH HEKOTOPBIX CBOMCTB
JUHENHON M KBaJpaTUYHON (QYHKIUH, IPOBEIEHUE UCCIIEA0BAHUS
JMHEWHOU, KyCOUHO-TMHEHHOU, TPpOOHO-TMHEHHOM 1 KBaApaTHUHOU
byHKuuH, nocTpoeHue ux rpapukos. [locTpoeHue u uTeHre rpaguKoB
¢yukuil. MccnenoBanue QyHKIMH.

CocrapneHue BU10B (GYHKIUH 110 JaHHOMY YCIIOBHIO, PELICHHE 3a7a4 Ha
DKCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpadguka GyHKIHH

SIBJIEHHSIX
Wzyuenne nonsmus obpamuoii ¢pynxyuu, onpeaeneHie Buaa u
06 nocmpoerue epaguxa 0opamuou GyHKyuu, Haxoxrcoerue ee ooacmu
b paTHbIE onpeoenenus u ooracmu 3uavenuu. [IpuMeHeHne cBOMCTB pyHKINN TpH
YHKIIUH

MCCJIEIOBAaHUM YPAaBHEHUN U PELICHUH 3a/1a4 Ha SKCTPEMYM.
O3HakoOMJIEHHE C TIOHATHEM CIIOKHOU (YyHKIIUU
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Crenennsble,
NoKa3aTeJbHbIe,
Jorapupmmuyeck
e
TPUTOHOMETpHYe
cKHe PyHKIUM.
OopaTHbIe
TPUTOHOMeTpHUYe
ckHre pyHKIuM

Brruucnenne 3naueHuii GyHKIMHA 110 3HaAYEHUIO apryMmenTa. OnpeneneHue
MIOJIOKEHUS TOYKU Ha TpaduKe 1Mo ee KOOpAnHATaM U Ha00O0poT.
Hcnonb3oBanne cBOMCTB (GYHKITUHN SISl CPABHEHHS 3HAUYEHUN CTETIeHeH 1
J0rapuQmoB.

[Toctpoenue rpauKOB CTENEHHBIX U JOrapu(PMUIECKUX QYHKIIHM.
Pemienue noka3zaTenpHBIX U JIOTapU(PMUYECKUX YPAaBHEHUH U HEPABEHCTB
10 U3BECTHBIM JITOPUTMAM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPHIBHOM MEPUOANYECKON (PYHKITUH,
dbopMynupoBaHUEe CBOMCTB CUHYCa U KOCHHYCA, TOCTPOEHUE X IPpadUKOB.
O3HaKOMJICHHE C TIOHSATHEM TaPMOHHUYECKUX KOJIeOaHUH U IPUMEpaMu
rapMOHHYECKUX KOJICOAHU JIJIsl OMUCAHUS POLIECCOB B (PU3UKE U JPYTUX
00JacTsX 3HaHUS.

O3HakoOMJICHHE C TTOHATHEM Pa3pbIBHOM Mepuondeckoi GyHKIuY,
(dbopMynHMpoBaHUE CBOICTB TaHT€HCA U KOTAHTE€HCA, TOCTPOSHHE UX
rpaduKoB.

[TpumeHenne CBOWCTB (GYHKIUH U151 CPABHEHUS 3HAUCHUI
TPUTOHOMETPUUECKUX (YHKIIHH, pelIeHUs] TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxos obpammuvix mpueoHOMempudecKux QyHKyuil u
onpeoeneHue no 2papurKam ux ceoUcms.

Brmonnenue npeoOpazoBanusi rpagukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTean
HOCTH

O3HaKOMJIEHHE C ITOHATHEM YUCIIOBOW MOCIIEA0BATEIbHOCTH, CIIOCO0aMu
€€ 3aJaHus, BBIYUCICHUSIMU €€ YJICHOB.

Osnakomienue ¢ nouamuem npedeﬂa nocieoo8amelbHOCmu.
O3HaKOMIJIEHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOT'0 YHCIIOBOTO psijia Ha
npuMepe BEIYUCICHUS] CyMMBI OECKOHEYHO yOBIBAIOIIEH reOMeTpUIEeCKOM
nporpeccuu. Pemenue 3a1ay Ha npuMeHEeHHE POPMYJIIbl CyMMBbI
0ecKOHEeYHO yOBIBAIOIIEH reOMETPUUECKOil Mporpeccun

IIpousBoanas
u ee
NpHUMeHeHHe

O3HakoMJIeHHE ¢ TOHATHEM ITpon3BoHON. M3yuenue u popmynupoBanue
€€ MEXaHUYECKOr0 U FT€OMETPUYECKOr0 CMBICIIA, U3YYEHUE AIITOPUTMA
BBIYMCIICHHS] IPOM3BOIHOM HA IPUMEPE BBIYUCIIEHUSI MTHOBEHHOU
CKOpPOCTH U YIJIOBOTO KO3 PHUIMEHTa KacaTeIbHOM.

CocraBrieHu€e ypaBHEHUs KacaTelIbHOW B OOIIEM BHUJIE.

YcBoenue nmpasui 1udhepeHupoBaHusl, TaOIULBI TPOU3BOIHBIX
AIIEMEHTApHbIX (PYHKUINN, IpUMeHeHue s AU pepeHnpoBaHus
(byHKLUH, cOCTaBIeHUs ypaBHEHUs KacaTeabHO. M3ydeHue TeopeM o
CBSI3HM CBOMCTB (DYHKIIMH U MPOU3BOIHOM, popmynupoBka ux. [IpoBenenue
C TIOMOMUIBIO MPOU3BOIHOM HCCIeIOBaHUS (QYHKIUH, 3aJaHHON (POPMYIIOi.
VYcTraHoBieHue CBSA3U CBOMCTB (PYHKIIMM U TPOU3BOJHON MO UX TpaduKaM.
ITpuMeHeHne NpON3BOJHOMN I PEILIEHUS 3aa4 Ha HAX0XKJICHUE
HauOO0JIbIIEr0, HAMMEHBIIIEr0 3HAYSHHS U Ha HaX0XKJIEHUE dKCTpeMyMa
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ITepBoobGpa3nasn
U HHTerpaJ

O3HakoMJICHHUE C TIOHSATHEM MHTETpasia U mepBooodpazHoit. M3yuenue
IpaBujIa BEIYMCIICHUS 1epBooOpa3Hoi 1 Teopembl HproTona— JleitOnuma.
Pemenuie 3aa4 Ha cBA3b epBOOOPA3HOM U €€ MPOU3BOAHOM, BHIYMCIICHNE
nepBooOpazHON 1yist JaHHOU QyHKIMH. Perienne 3a1a4 Ha TPUMEHEHUE
WHTETpaia JJisg BbIYUCICHUS GU3NYECKUX BEMYMH U TUIOIIA e

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI
YPaBHeHHUil
HepaBencrBa
H CHCTEMBbI
HEepPaBeHCTB C
ABYMS
nepeMeHHbIMHU

O3HakoMJIEHHE C IPOCTEHIIMMH CBEJICHUAMHU O KOPHSX alnredpanyeckux
YPaBHEHUH, NOHATUAMHU UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM.
W3y4yeHne TeOpuu paBHOCWIBHOCTH YPAaBHEHUH U €€ IPUMCHECHHS.
[ToBTOpEHME 3amKCH PELIEHUS CTAaHAAPTHBIX YPAaBHEHUN, IPUEMOB
peoOpa30BaHusl YpaBHEHUH JUIs CBEAECHUS K CTaHIAPTHOMY YPAaBHEHHMIO.
Pemenue paniioHanbHbIX, HPPALMOHATIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUI U CUCTEM.

Hcnonp3oBaHne CBOMCTB U IrpauKoB (PYHKUIUHN AJIs peLICHUS] YPAaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.

Pemenuie ypaBHeHUl ¢ MPUMEHEHUEM BCEX IPUEMOB (pa3IOKEHUs Ha
MHOJKUTENH, BBEJICHUS HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpauuecKoro MeToa).

Pemienue cucteM ypaBHEHMH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELLIEHUS HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpaduKoB (GYHKIMH IpU peIIeHUun
HEPABEHCTB.

Peniennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IU4HbIX
Croco0OoB.

[TpuMeHeHne MaTEMaTUYECKUX METOZOB JUIsl PELIEHUS COIEP/KATENbHBIX
3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U MpakTUku. HTepnpeTupoBaHue
pE3YJIBTAaTOB C YYETOM PEAJIbHBIX OIPAaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

N3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHNE TIPU PEILICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOAOM iepedopa U 10 IPaBUITy
YMHOXEHHUS.

OcHoBHBIE

HOHSITHSI O3HakoOMJIEHUE C TIOHITHSIMU KOMOWHATOPUKH: PAa3MEIICHUSIMH,
COUYCTAHUSIMHU, IEPECTAHOBKAMHU U (HOPMYIIaMU AJI UX BBIYUCICHUS.

KOMOMHATOPUKH .
OO0bsicHenre U mpuMeHeHue GOPMYJT IJIsl BRIYUCICHHS pa3MeIeHUH,
MEPECTAaHOBOK M COUETAHUU MPH pellieHnH 3a1a4. O3HaAKOMIIEHUE C
ouHomoM HproToHa u TpeyronpHuKoM [lackains. Pemenne npakTuaeckux
3aJ1a4 ¢ UCTIOJIB30BaHNEM MOHATUN U TPaBHI KOMOMHATOPUKH

Si1eMeHTLI N3ydeHune ki1acCu4eckoro onpenesieHus BEpOITHOCTH, CBONCTB

TeODHH BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN. PaccmMoTpenune npumepoB

p . BBIYMCIICHUS BEpOsiITHOCTEW. Penenne 3a1a4 Ha BEIYUCIICHUE
BepOSITHOCTEM

BEPOATHOCTEH COOBITHIA
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IIpeacrasiienne
JAAHHBIX(TA0IHI
BIIHATPAMMBI,

rpagpukn)

O3HaKOMJIEHHE € NIPEICTABICHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTepUCTUKAMHU.

Pemenue npakTHuecKux 3aaa4d Ha 00padOTKY YUCIOBBIX JaHHBIX,
BBIUHCJICHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsimbie n
IJIOCKOCTH B
NMPOCTPAHCTB
e

®opMyIMpOBKA U IPUBEIECHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOI'0
pPacoIOkKEHUs PSAMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yepTekax u
MOJIEJISIX Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS IPSIMbIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUM.

DopMyJIMPOBAHUE ONPEACICHUI, TPU3HAKOB U CBOMCTB MapauICIIbHbIX U
NEePHEHANKYIISIPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHNE TOCTPOEHUS YITIOB MEKIY MIPSIMBIMU, IPSIMON U
IIJIOCKOCTBI0, MEXAY IJIIOCKOCTSIMU IO ONMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJISX.

[IpuMeHeHre PU3HAKOB U CBOMCTB PACIIOIOKEHUS MPAMBIX U
IJIOCKOCTEW NP PEIICHNUH 3a4a4.

N3o0paxeHne Ha pUCYHKaX U KOHCTPYUPOBaHUE Ha MOACIISAX
NEPIEHIUKYJIIPOB U HAKJIOHHBIX K INIOCKOCTHU, MPSAMBIX, apaIeIbHbIX
IJIOCKOCTEH, YIII0B MEXAY IPSIMON U TIIOCKOCTBhIO K 0OOCHOBaHHE
IIOCTPOEHUS.

Pemenue 3a1a4 Ha BBIYUCIICHUE TEOMETPUUECKUX BelnUUnH. OnrcbIBaHNE
paccTosHUS OT TOUKH JI0 IJIOCKOCTH, OT MPSMOH /10 INIOCKOCTH, MEX]TY
IJIOCKOCTSIMU, MEX1Y CKPEUIUBAIOIUMUCS IPSIMBIMH, MEXKY
MPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

@opMyIHpPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCTBOBaHMS, CBOMCTBA).

N300pakeHne Ha yepTexxax U MOJIENIAX pacCTOSIHUSA U 0OOCHOBAaHUE CBOMX
cyxkaeHuil. OnpeneneHe U BbIUNCICHUE PACCTOSHUN B IIPOCTPAHCTBE.
[TpumeHnenue Gpopmynt U TEOPEM IUNIAHUMETPHUHM IS PEIISHUs 3a/1a4.
O3HaKOMJICHHE C TOHATHEM MapaJUIeIbHOTO MPOEKTUPOBAHUS U €T0
cBoiicTBaMu. Popmynuposarue meopemvl 0 HAOWAOU OPMOLOHANLHOU
npoexyuu MHO20)20IbHUKA.

[TpumeHeHue Teopun A5t 000CHOBAHUS TOCTPOEHUH U BBIYMCICHUH.
ApPryMEeHTHpOBaHUE CBOUX CYKJIEHUN O B3aMMHOM PACIIOJIOKEHUH
IPOCTPaHCTBEHHBIX HUTYD
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MHororpaHHuKHu

Onucanue U XapaKTEpUCTHKA Pa3IMYHbIX BUJIOB MHOIOIPAHHHUKOB,
NEPEYUCIICHNE X 3JIEMEHTOB U CBOWCTB.

N300paxkeHre MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE TIOCTPOEHUS Ha
N300paKeHUSIX U MOJIEISIX MHOI'OI'PaHHUKOB.

Brruncnenue TMHENHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(pUrypauusx, apryMeHTUPOBaHUE CBOUX CYKICHUH.
XapakTepuCcTHKa U U300paskeHUE CEUCHUS, pa36epmKU MHO202PAHHUKOS,
BBIUHMCIICHHE IUIOIIAJIEH OBEPXHOCTEH.

[Toctpoenue npocreilinx ceueHui Kyoa, pu3Mbl, MUPaAMUABIL.
[TpumeHeHnue GpakToB U CBEICHUN U3 IUIAHUMETPHH.

O3HakoMJICHHE C BUJIaMU CHMMETPHUI B IPOCTPAHCTBE, (POPMYITUPOBAHUE
OIpe/ieIeHui U CBOMCTB. XapaKTepUCTHKAa CUMMETPHUHU TeJl BPALEHUs U
MHOT'OTPaHHHUKOB.

[TpuMeHeHHEe CBONCTB CUMMETPUH NIPH peILIeHUH 3ajad. Mcnonp30BaHue
IPUOOPETEHHBIX 3HAHUM JIJIS1 UCCIEA0BAHUS U MOJIEIUPOBAHUS
HECJIOKHBIX 3a]1ay.

N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB I10
YCIIOBUSM 3aj1ay

Tenan
MOBEPXHOCTH
BpallleHus

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHUs], POpMYIUPOBaHUE UX
OIPECIICHUI U CBOWCTB.

®opMynupoBaHUE TEOPEM O CEUEHUU LIapa MNIOCKOCTBIO U MIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepHucTuKa U N300pakxeHHE TeJl BPAIIEHUs, UX PAa3BEPTKU, CEUEHUS.
Pemenue 3a1a4 Ha IOCTPOCHUE CEUEHUH, BBIYUCIICHUE JJINH, PACCTOSIHUM,
yIJI0B, Iiomazaeil. [Iposenenne qokazarenbHbIX pacCyKICHUN IIpU
pelIeHny 3a1ay.

IIpuMeHeHne CBOKCTB CHMMETPHH IIPU PEIICHNUH 33]a4 Ha Tema
BpalleHHs], KOMOMHAIIHIO TeJl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHNE PUCYHKA 110
YCIIOBUIO 33J1a4H

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE ¢ TOHATHAMH IUIOIAAN U 00beMa, AaKCHOMaMU U
cBoiicTBamu. Penienue 3a1a4 Ha BBIYHMCIICHHUE IUTOMIAAEH MIOCKUX QUTYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (GOPMYI U (PaKTOB U3 IUIAHUMETPHH.
W3ydeHne TeopeM O BBIUUCICHUH 00bEMOB POCTPAHCTBEHHBIX TEl,
peleHue 3a7ad Ha MpuMeHeHne (opMyJ BBIYMCIEHUs 00beMOB. M3yueHue
(dbopMy1 AJi BBIYUCICHUS TUIOIIAJIEH TOBEPXHOCTEH MHOTOIPAaHHUKOB U
TEJl BpalllCHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIAIU TIOBEPXHOCTH CEpHI.
Pemenue 3a1a4 Ha BBIYKUCIICHUE IJIOIIAIEH TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEI
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O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3ydeHue nekapToBOi CUCTEMBbI
KOOpJMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 3alaHHbIM KOOpAUHATaM
TOYEK U IVIOCKOCTEH, HaX0KIEHNE KOOPAUHAT TOYEK.

Haxoxnenue ypaBHEHUH OKPYXKHOCTH, Cepsl, INIOCKOCTH. Bbruucienue
PACCTOSIHUM MEXAY TOUYKaMHU.

W3y4eHne CBOMCTB BEKTOPHBIX BEIMYUH, IPABUJI PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKIECHUS KOOPIUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPABUJI ICUCTBUIN C BEKTOPaMU, 3aJaHHBIMU
KOOPJHMHATAMM.

[IpuMeHeHne TEOpUH NIPU PELICHUM 3a/1a4 Ha JEMCTBUS C BEKTOPAMH.
N3yuyenue CKasspHOro IPOU3BEACHUS BEKTOPOB, BEKTOPHOIO YPAaBHEHHUS
IIPSIMOM U TNIOCKOCTH. [IprMeHeHne Teopun pu penieHuy 3a1a4 Ha
JIEHCTBHSI C BEKTOPAMM, KOOPAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB [
BBIUMCJICHHSI BEJIMYMH YTJIOB U PACCTOSTHUM.

O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O

B3aMMHOM DPACIIOJIOKEHHUHU MIPSIMBIX U IIJIOCKOCTEHN C UCIIOJIB30BAHUEM
BEKTOpPOB

Koopaunartsl u
BEKTOPBI

4. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUNYECKOE
OBECIIHEYEHMUME ITPOI'PAMMBI YYEBHOI'O ITPEIMETA
«MATEMATHUKA»

Jns ocBoeHusi mporpamMmbl ydeOHOro mpeamera «MaremaTwka» B pOodecCHOHATBLHOU
00pa30oBaTeNbHONW OpraHu3ally, peanusyromeid o0pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro OoOILIero
obpaszoBanusi B mpenenax ocBoenust OIIOIT CIIO wa 6a3e ocHOBHOTO 0OIIero oOpa3oBaHWS,
y4eOHbI KaOMHET HMMeeT BO3MOXKHOCTh O0€CHeduTh OO0ydarommuxcs CBOOOIHBIM JOCTYIOM B
HuTepHeT BO BpeMsl yueOHOI0 3aHITHSI U IEPUOJ BHEYUEOHOM e TEIbHOCTH.

[Tomemenue kabuHeTa yaoBieTBOpseT TpeOoBaHUAM CaHMTAPHO-3MUAEMUOIOTHIECKUX
npasuwi1 1 HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO TUIIOBBIM OOOpPYAOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAaHUIX, B TOM UYHUCIIE CHEIHMATU3UPOBAHHON yueOHOI Mebenbio U
cpeacTBaMu OOyuY€HUs, JOCTAaTOYHBIMU JJI BBINOJHEHHS TpeOOBaHMM K YPOBHIO MOATOTOBKH
oOydJaronuxcs.

B xabunere nmeercs MynbTHUMEAMIHOE 00OpYJOBaHUE, MOCPEICTBOM KOTOPOTO YYaCTHUKU
00pa30BaTeNbHOTO Mpollecca MPOCMATPUBAIOT BU3YAJIbHYI0 HH(POpPMAIMI0O IO MaTeMaTHKe,
CO3AIOT NPE3EHTALlMH, BUIEOMATEPHAIIbI, NHBIE IOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO M MaTepHaIbHO-TEXHUYECKOr0 00eCredeHHsl MporpamMMbl
yueOHOro npenMeTa «MareMaTukay BXOJAT:

1. MHOTO(YHKITHOHAIBHBINA KOMITJIEKC MPEIOaBaTeNs;
2. HarJsIIHBIE TOCOOUSI:

—  TaOJHIBL,

— KyO;

— TNPAMOYTOJIBHBIN Napaljie/IenuIes;

— TpeyroJipHas NpU3Ma;

— TpaBUJIbHAS IIECTUYTOJbHAS IPU3Ma;

— MpaBUJIbHAs BOCBMUYTOJIbHASI IPU3MA;

— TpeyroJjpHas NUPAMUJA;

— MpaBUJIbHAS YETBIPEXYTOJIbHAS TUPAMUA;
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— YETBIPEXYTOJIbHASI IPU3MA;
— KOHYC;
— ap;
— OKTasp;
— HKOCadp;
—  JIoAeKadIp;
3. KoMruiekT i1t MAarHuTHOM JIOCKHU:
— Habop MoeNeH sl MPaKTUIeCKuX padoT;
— YHUBEpCaJIbHBIM HAOOp T€OMETPUUYECKUX TEJ, BKIIIOYask pa3pe3HbIe;
— KJIACCHBIN LIUPKYIIb;
— TpaHCHOPTHD;
— IIa0JIOHBI;
— MAar"HuTHBIA Ha00p nudp, OYKB U 3HAKOB;
— MAarHuTHas JIOCKa C KOOPJAUHATHOU CETKOMH;
— mpubop «Huciosas oChb».
4. >KpaHHO-3BYKOBBIE TIOCOOUS;
5. KOMIUIEKT TEXHHYECKOM JOKyMEHTAIlMH, B TOM 4YHCJIe MacmopTa Ha cpeAcTBa OOydeHWs,
WHCTPYKITUH TI0 UX UCITOJIb30BAHUIO M TEXHHUKE 0€30MIaCHOCTH;
6. 6ubMoTeYHbIH (POH/T:

OCHOBHAZ JIMTEPATYPA

1.Anrebpa 1 Hayaa MaremMatudeckoro aHanm3a. 10-11 kiaccel. (0a30BbIN U yriyOaeHHBIN
ypoBun) Anumos A.11l., Konseun FO.M. u op. — M.: IlpocBemienue, 2016. - 464 c.
2.MaremaTuka. DIeMeHTHI BbIcIIel MaTemMaTHku: yueOHuk: B 2 T. T. 2 / B.B. bapaymkun, A.A.
[Tpoxodres. — M.: KYPC, HUL] UHD®PA-M, 2018. — 368 c.

3.bammakoB M. U. Matemartuka. Y4eOHUK, HAaYalbHOE U CpeHee MpodecCHOHaTbHOe
obpazoBanune.— M.: Akanemus, 2016. — 256c¢.

JOITOJIHUTEJIbHAS JIMTEPATYPA

1. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-D3 «O0 ob6pazoBanuu B Poccuiickoit denepannn.
[Tpuka3 MunucrepctBa oOpazoBanus u Hayku P®D ot 17.05.2012 Ne 413 «OO0 yTBepkaeHUU
(benepasbHOro rocylapcTBEHHOIO 00pa3oBaTEIbHOIO CTaHAapTa cpenHero (MOJHOro) oOIero
00pazoBaHUN.

2. Ilpukaz MunuctepctBa obpazoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM
u3MmeHennt B Ilpuka3 MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoit ®enepanuu oT
17.05.2012 Ne 413 «OO6 ytBepxaeHHH (ellepalbHOI0 T'OCYAaPCTBEHHOTO0 00pa3oBaTeIbHOIO
CTaHJapTa CpeAHero (MOJIHOTO) O0IIEro 00pa30BaHU Y.

3. Iucemo JlenaprameHTa rocy1apcTBEHHON MOJMTHKYU B cepe MOATOTOBKU pabouux KaapoB U
JITIO MunucrepcrBa ob6pasoBanust U Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomengauuu mo
OpraHu3alMi  TOJIyYeHHs  CcpelHero oOmero oOpa3oBaHMs B IpeleliaXx  OCBOEHUS
00pa3zoBaTeNbHBIX MPOTPAMM CpPeIHEro Mpo(eCcCHOHATBFHOTO 00pa3oBaHUS Ha 0a3e OCHOBHOTO
o0riero o0pa3zoBaHus C YUETOM TpeOOBaHUH (eepaIbHBIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJapTOB U ToOJy4aeMod Npodeccuu WM CIEUUaIbHOCTU CpPEAHEero MnpodeccrnoHalbHOTO
00pa3oBaHM.
4. MaTtematuka B mpuMepax u 3aaadax g noarotosku Kk EI'D u mocrymienuto B BY3: YuebHoe
nocob6ue / Slumenés JI.T. - 2-e uzn., nom. - M.: By3zoBckuit yueouuk, HUL] MTHOPA-M, 2016.
5. AnreOpa u Had. maT. aHanmuza. 10-11xn. Amumos II.A. u ap. 3-e us3a. - M.: Ilpocsemienue,
2016. - 464 c.
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6. I'eomerpun 3a 10-11 knacc - aBTopsl Atanacsia, byty3os, Kagomues, Kucenesa, [To3usik - 2015
r.,255c.

7. bammakoB M. W. MaTtemaruka: KH. i1 yaurtens: MeToJ1. mocobue 10 ximace. — M., 2008.

8. bammmakoB M. 1. Maremaruka. COOpHHK 3a71a4 poduiIbHON HanmpaBieHHOCTH.— M., 2012.

NMHTEPHET-PECYPCbI

1. www. fcior. edu. ru (Muadopmanmonasie, TPEHUPOBOYHBIC U KOHTPOJILHBIE MaTEPHAIIBI ).

2. www. school-collection. edu. ru (Enunas xomuiekunu nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB).
3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/ege15.html

5. http://www fipi.ru/

6. http://znanium.com

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOT'O ITIPEJIMETA

OO6pa3oBaTeabHOE YUPEKICHUE, pEaTU3YIollee MOATOTOBKY IO Y4YEOHOW TUCHUILIMHE,
o0ecreynBaeT OpPraHU3alUI0 M MPOBEAECHUE NMPOMEXKYTOUHOH aTTecTaluy U TEKYIIEro KOHTPOJISA
MHAMBUYaJIbHBIX 00pa30BaTENbHbIX TOCTHKEHUN 00yUYaroluXCsl - 3HaHUM, YMEHUH, KOMIETEHIUN
Y YHUBEPCAIBbHBIX YU€OHBIX JIEHCTBUH.

KonTposib M oOmeHka pe3yabTaTOB  OCBOCHUS  JAMCLUMILIMHBI  OCYILECTBIISIETCS
npernojiaBaTeseM B Ipoliecce NPOBEACHMS IMPAKTUYECKMX 3aHSATHH U JabOpaTOpHBIX pPadorT,
TECTHUPOBAaHUS, a TAKXe BBIIOJHEHUS OOYYArOIIMMUCS HWHIUBUIYAJIbHBIX 3aaHUH, MPOEKTOB,
HUCCIIENOBAHUMN.

OOGyueHue 1o yueOHOW TUCHIMIUIMHE 3aBEPIIACTCS aTTecTalnuei B opMe dK3aMeHa.

@opMbI M METO/bl NPOMEXKYTOYHOM aTTeCTallud W TEKYLIero KOHTPOJId IO y4deOHOU
JUCIUIUIMNHE pa3pabaThIBalOTCs OOpa30BaTEIbHBIM YUPEXKJIEHUEM M JOBOJATCS 10 CBEJIEHUS
o0yyaroIuxcs He MOo3/Hee ABYX MECSIeB OT Hadyajla 00y4eHusl.

Jlis mpoMeXKyTOYHOM aTTeCTallMi M TEKYIIEr0 KOHTPOJS 00pa30BaTeIbHbIM YUPEKIECHUEM
cozaaroTcst pousl onieHoUHbIX cpenct (DOC).

®OC BriIOYAIOT B ce0s MeAarornyeckue KOHTPOJIbHO-U3MEPUTENIbHbIE MaTepuabl,
NpeHa3HAYCHHbIE Ui OIpPEJeNIeHUs] COOTBETCTBUS (MM HECOOTBETCTBHS) HWHJIMBUIYaTbHBIX
00pa30BaTeNbHbIX JOCTHKEHUI OCHOBHBIM MOKA3aTeNsM Pe3yIbTaTOB MOATOTOBKH.

OreHka pe3yabTaToB OCBOCHHS Y4eOHOTO IpeMeTa MPOBOJUTCS Ha 3Tare MPOMEeXyTOUHOM
aTTeCTalllu IO CyMME OII€HOK 3@ KOHTPOJIbHBIE TOUKH.

OmneHka ocCylIecTBIseTCS MO pa3pabOTaHHBIM KpUTEpUsM B OamjaX B COOTBETCTBUM C
YHUBEPCAIbHOM IIKAJION OLICHUBAHUS.

YHuBepcanbHas MIKajga OUEHUBAHUS

KauecTBennas OLCHKA HHAUBUAYAJIbHBIX

IIpoueHT pe3yibTaTUBHOCTH o0pa3oBaTeIbHbIX TOCTHKECHU I
(MpaBUJIBLHBIX OTBETOB) oas .
BepOaIbLHBIH aHAJIOT
(oTMeTKA)
91 - 100 5 OTIINYHO
81-90 4 XOPOIIIO
51-80 3 yJIOBJIETBOPUTEIBHO
Menee S1 2 HE YJOBJIETBOPUTEIHHO
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51 q)OprI U METOAbI KOHTPOJIA X OLIEHKA 0CBOCHHBIX yMeHI/Iﬁ U YCBOCHHBIX 3HAHMM

Pa3znea (Tema) Pe3yabTarsl 00yyeHus ®opmupyembie OK u @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
Y4eOHOro npeamMera (ocBOCHHBIE YMEHHUSsI, YCBOCHHbIEC 3HAHUSA) YVA pe3yJbTaToB 00y4eHHs
[IpakTuueckoe 3ansitue Ne 1
Pasren 1 3HATH/yMETH: OK 4 PemerIe 3a/1a4 Ha 3aKpEIUICHUE 3HAaHUHI u
Pa3BI/ITI/Ie MOHSITHSI HGJ'ILIG 1 palluUOHAJIbHBIC YHCJIA. HeﬁCTBHTeHLHLIe qucia. THYHOCTHBIC ny[ yMeHI/II/I I10 Hpeo6pa30BaHH}0 Bpra)KeHI/II/I,
Ipubnusicennvle gbruucieHus. coJeprKalXx paauKalibl 1 CTCIICHHU
0 YHucIe Komniexchbie ucia. (camoorpeeneHue) (nichMeHHas hopa).
ITpoBepounas pabora Nel
Pasznea 2 3HaTh/yMETh:
KopHu, crenenu, * HaxOAMUTh 3HAYEHUE KOPHS HATYPAIbHOMN OK 4 [IpakTuueckoe 3anstue Ne 2
JOrapu(pmbl CTCIICHM, CTCIICHU C PALIMOHAJIbHBIM II0KA3aTCIEM, | perynsaTuBHble Y'Y /] IIpeoOpa3zoBaHue BhIpaXKEHUH,
norapuma, UCIONb3Yst TIpH HEOOXOAMMOCTH (uenenonarasue), COZIEPIKAIIUX PAJIUKAJIbl U CTEICHH.
BBITHCITUTENBHBIE YCTPOHCTBA; MOTB30BATHCS OK 6 (bOpMHpOBAHTE YMEHHIT peleHHs
gggggfj}l{? TPHKHIKOH HPH TIPAKTHHCECKHX no3HaBaTesbHble Y'Y ][] norapnq)MqueCKHX Y TTOKa3aTeJIbHBIX
* MPOBOJUTH MO U3BECTHHIM (pOpMyTam u (obweyuebHbie) YPaBHCHHH.
TpaBHIIaM IpeoGpazoBanus GyKBEHHBIX OK 5 Pa3paboTranbl KpuTEpUN OLICHUBAHUS
BBIPA’KEHMI, BKITIOYAIOIIIX CTEIICHH, PaIHKAIIbL, KOMMYHHUKATHBHBIE Y Y ][ | BBIMOTHEHUS TPAKTUYECKUX PaObOT.
JoTapudMBbI; (ucnonpzoanue UKT) [TpoBepounas padota Ne2
* BBIYUCJISITH 3HAUCHUSI YUCIIOBBIX U OYKBEHHBIX [TucemenHas paboTa: pa3BUTHE YMEHUHN
BBIPAKEHUI, OCYIIECTBIISISI HEOOXOIUMBbIE pelIeHus 3a1a4 pa3Hoil CI0)KHOCTH (TpU
TIOJICTAHOBKHU ¥ MPe0OPa30BaHs; YPOBHS.) HallpaBJIEHAa HA CUCTEMAaTU3ALINIO,
. I/ICHOJ‘IBSOBaTBUHpI/I06peTeHHBIe SHAHHS M yMEHHUA 3aKpEIUICHHE, HAaX0K/ICHIE HOBbIX 3HAHHIA.
B ITPAKTUYECKOMN AESITEIbHOCTU U MIOBCEJHEBHON
KU3HU JJI TPAKTHUYECKUX PacyeToB.
Paszoen 3 3HaTh/yMeTh: OK 4 ITpakTnueckoe 3ansatue Ne 3
IIpsimbie n * pacro3HaBaTh HA YEPTEKAX U MOJEIAX perynstuBHble Y'Y ] Pa3paboTranbl KpuTEpUN OLICHUBAHMUS 110
IJIOCKOCTH B TIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTD (mIaHupoBaHue), TEKYLIEMY KOHTPOJIIO.
MPOCTPaHCTBE TPEXMEPHBIC OOBEKTEI C MX OMHCAHUAMH; OK 6 Meroanka — Temustkunoi O.B.
* ONHCBIBATH B3AUMHOE PACTIONIOKEHNE IPAMBIX U | 1103y parepHbIe TTpoepoumas pabora Ne3
TLITOCKOCTCH B HIPOCTPAHCTBC, apI'yMCHIHPOBATE (JTormueckue) AHanu3 pe3ynbTaTOB CBOCH MPAaKTHYECKOM

CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH,
* AHAJIM3HUPOBATH B IMIPOCTEUIINX CIy4astX
B3aMIMHOE PACIIOJIOKEHHE 00BEKTOB B

KOMMYHUKaTUBHBIE Y Y J]
(mocTaHOBKa BOTIPOCOB)

paboThI 10 U3y4yaeMoii Teme (pedaexkcus
CBOEH JCSATEIHHOCTH)




IIPOCTPAHCTBE, JUYHOCTHBIE Y'Y ][] MoaenupoBaHue MOJIEIIM MHOTOIPaHHUKA
* U300paxxaTh OCHOBHBIC MHOTOTPAHHHUKH H (HPaBCTBEHHO-DTHYECKOE
KpYIJIbIC TCIIa, OIICHUBAHMUE)
MOJTHATH YEPTEKH 10 YCIOBUSM 33]1aY;
* CTPOUTH MPOCTEUIITNE CCUCHUS Ky0a, IPU3MBI,
MU PAMH/TBI
* WCIOJIL30BaTh NIPU PEIICHUU
CTEPEOMETPUICCKHX 3319
TUTAHUMETPUIECKHE (DAKThl M METO/IBI;
* TIPOBOJMTH JJOKA3aTEIbHBIC PACCYKICHHS B XOJIC
pEIICHHUs 33/1a4.
Pa3zoen 4 3HaTh/yMeTh: OK 4 [TpakTnueckoe 3anstue Ne4
Kom6unaropuka * pemath MpocTeiie KOMOMHATOPHbIE 3a0aUn JUYHOCTHBIE Y'Y ][] Pemmennie cutyallnoHHBIX 3a/1a4.
METOJIOM (MoTuBaIus K yueHuto), | Pa3spaboTanbl Kputepuu OllCHUBAHUS
nepedopa, a TaKkKe C UCIO0JIb30BAHUEM U3BECTHBIX | OK 2 BBITIOJIHEHNS IPAKTHYECKHX PaboT.
(.bopMyn; . OK 3 Meronuka — Temusarkunoi O.B.
CO%TFFP;I%HHB B MPOCTCHIIIX CILyHasiX BEPOATHOCTH peryisaTuBHbie Y'Y /] [TpoBepounas padora Ned
Ha OCHOBE MOJICUETA UHC/IA HCXOJIOB; (Koppekiusi), Pa3zpabGoTanbl KpuTepUn OIEHUBAHUS
« HCTIOTB30BATH IPHOBPETEHHBIE 3BAHMS H perynatuBHbie Y'Y [] BBHITIOJTHEHUS IPOBEPOYHBIX PaboT.
YMEHUS B IPAKTHUECKOU IEATETbHOCTH U (orerKka) DopMUPOBAHHE YMCHUH BBITOTHEHHS
MIOBCEHEBHOM KU3HH /IS aHAJIN3a PEabHBIX OK 6 TEKCTOBBIX 3a]a4.
YHCIIOBBIX JIaHHBIX, PEICTaBIEHHBIX MMO3HABATEIHHBIC
B BUJIE IUarpaMM, TpaduKoB, aHAIIN3a (3HaKOBO-
MH(OPMAILIUY CTATHCTUYECKOTO XapaKTepa. cumBonmdeckie) YV
Paszoen 5 3HaTh/yMeTh: OK 2 ITpakTnueckoe 3anarue Ne 5,6
Koopaunartsl u * JICKapTOBBI KOOPJIMHATHI B JUIHOCTHBIE Y Y ][] 3akperieHUe U CUucTeMaTu3aus
BEKTOPBI IIPOCTPAHCTBE, (camoompeaencHue), TEOPETUYCCKUX 3HAHUM TI0 TEME.
* (opmyIa pacCTOSHUA MEKTY ABYMS TOUKAMH; OK 4 Pa3zpabGoTanbl KpuTepun OIEHKH
* ypaBHEHUs CHepbl U IIOCKOCTH;
+ OPMyJIa PACCTOAHNS. OT TOUKH O IIOCKOCTH: perynsatuBHbie YY ][] BBITIOJHEHHUS TPAKTHYECKUX pabor.
« MOZYJb BEKTOPA, PABEHCTBO BEKTOPOB, (BoneBas Meroanka — Temustkunoit O.B.
CJI0’KEHHUE BEKTOPOB M YMHOXEHHE BEKTOpa Ha CaMOpETYIIALUSA) [Ipoepounas pabora Ne5
YHUCIIO; OK 6 Pa3zpaborana nmpoBepouHas paboTa Ha
* Yroa MExay BCKTOpaMH, CKaJIsIpHOC HO03HAaBATEIbHLIC pa3jIvuYHBIE YPOBHU CIIOKHOCTH.

MIPOU3BEAECHUE B-B.
* n300pakaTh Ha KOOPAMHATHON TIOCKOCTH,
MHO’KECTBa PEIICHUIN MPOCTEHIIINX YpaBHEHUH U

(mokazatenscTBO) YVY/I,
OK5
KOMMYHUKaTUBHBIE Y Y J]

Pa3zpaboTtanbl KpuTepHUn OIEHKH
Metoanka — Temusarkunon O.B.
Kontponbnas pabora Nel
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HEPABEHCTB;
* pelaTh MTAHUMETPHUYECKHE U IPOCTEHIITHE
CTePCOMETPHUCCKHE 3aa4M Ha HAXOXKICHHE
TEOMETPHUCCKHX BETMYHH (JIUIHH,

YIJIOB, TUIOIIAJICH, 00BEMOB).

(ucnonwzoanue UKT)

Pa3zoen 6 3HaTh/yMeTh: OK 2 ITpakTuueckoe 3anarue Ne7
OcHoBBI * OIpeJesieHre CUHYyca, KOCUHYCa, TAHTEHCA, augHoCcTHBIC Y'Y ][] 3akperieHue yMEHHUI Npu peleHnn
TPUTOHOMETPHHU KOTaHT€HCa IIPOU3BOJIBHOIO YTIIA, (cMbIcI000pa3oBaHuE) BAPUATUBHBIX 337a4 U YIIPAKHECHUI.
* (GopMyJIBI IPUBEICHUS, CHHYC, KOCUHYC U OK 4
TAaHICHC CyMMBI 11 pasHOCTH IBYX YTJIOB, CHHYC, perynatusnbie YV [Iposepounas pabora Ne6
KOCHHIYIC HB6O HHOTO YITa; (QOPMYIIH! IIOIOBHHEOTO OK 6 Pa3paboTranbl KpuTepUH OIICHUBAHUS 110
yria. [IpeoGpa3oBanusi cymMMbl
TPUTOHOMETPUYECKUX (PYHKIUN B POU3BEACHUE U ?(?g;aeliizeg}fgzl)eyyﬂ :I;I;f:;i}; II:ISI);I;}C;%J:)IS, BEITIOJIHSIEMBIX
MIPOU3BENICHUS B CYMMY; :
* IIPOCTCHIIINE TPUTOHOMETPHUUCCKHIE YPABHCHUS, OK'5 PeduexcuBHblil aHamms3
* apKCHUHYC, apKKOCUHYC, apKTAHT€HC YHUCIIA. KOMMYyHHUKaTHBHBIE Y Y] | mpodeccruoHanbHBIX YMEHUI
* IPOBOJUTH MO U3BECTHBIM (hopmynam mpeodpaszo- | (ucnonb3oBanue UKT)
BaHUs OYKBEHHBIX BBIPQKEHUMN, BKIFOYAIOIIIX
CTETEeHHU, PAUKAIIBL, JTIOTapU(PMUUIECKUE U
TPUTOHOMETpHUYECKHE (DYHKIIUH.
Pazoen 7 3HaTh/yMETh: OK 4 VYcTHBIE ONPOCHI.
DOYHKUMHT U * OmpenessaTh 3HaueHue QYHKIUH 110 3HAYCHHUIO perynstuBHble Y'Y ] [IpakTuueckoe 3anstue Ne 8, 9
rpaguku aprymMeHTa IpH pa3indHbIX crocobax 3aJaHus (TpOrHO3UPOBAHME) PazpabGoTtanbl KpuTepun OIEHUBAHUS TIO
byHKLINY; OK 6 TEKYILEMY KOHTPOJIIO, BBIITOIHAEMBIX
* CTPOUTH Ipa(MKU U3yIEHHBIX (QyHKIMIL; MI03HaBaTEIbHBIC MPaKTUYECKHUX PaboT.
* OIMKCBHIBATh MO rpadUKy U B IPOCTEHIINX Caydyasx Mo (o6meyueonsie) VVY/I,
(hopmyse . . KOMMYHHKaTHBHBIE VY ]|
MOBE/ICHUE U CBOMCTBA (DYHKIIUH, HAXOIUTD 1O 2PADUKY
(yHKIMY HAaUOOIBIINE U HAUMEHBIITNE 3HAUCHMUS, (n1aHHpoBanue,
* pelaTh ypaBHEHHS, IIPOCTEHIINE CUCTEMEBI pabora B Komanie)
YpaBHEHUH, UCTIOJIB3YsI CBOMCTBA (DYHKIIMH M MX
rpaduKoB;
* HCIOJb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS
B IIPAKTUYECKOU ACATECIHBHOCTH M ITOBCEAHEBHOM
KU3HU JJIs OTIMCAHUS C TIOMOIIBIO PYHKIIMIA
Pa3IMYHbIX 3aBUCUMOCTEH, TpeicTaBIeHHs UX Tpa-
(budecKH, MHTepIpeTauy rPaduKoB.
Pazoen 8 3HaTh/yMeTh: OK 2 ITpaxtnueckoe 3anstue Ne 11
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I'eomeTpuueckue * Pacno3sHaBaTh Ha YEPTEKaX U MOACIAX JMYHOCTHBIE Y'Y J] [TpoBepounas padora Ne§
TeJa NPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTB TPEXMEPHBIC (camoomnpeneneHue) JuddepenurpoBanHas mpoBepoyuHas
00BEKTEI C UX OIIMCaHUAMU, I/I306pa)KeHI/I$lMI/I; OK 4 pa60Ta
¢ OTHMCPHIBATH BIAMMHOC PACTIOJIOACHIE NPAMBIX 1 perynsatuBHbie Y'Y /] Cucremaru3zanus T€OPETHUECKOTO
MJIOCKOCTCHU B MPOCTPAHCTBE, apr'yMCHTUPOBATL CBOU
CYKICHUS 06 STOM PACTIONOKEHHH, OK'5 Marepuaia B TaOJUIbI U CXEMBI.
* aHANM3MPOBATH B MPOCTEHMIINX CIydasx BauMHoe | KOMMYyHHKaTuBHbIC YVY ][ | MaTeMaTuuecKui IUKTaHT.
pacronokeHue 00bEKTOB B IPOCTPAHCTBE; (ucnionb3oBanue UKT) Pa3paboTranbl KpuTepuH OLIECHUBAHUS 110
* M300pakaTh OCHOBHBIC MHOTOTPAHHUKH U Kpyrisie | OK 6 (G(I)q)eKTI/IBHOG TEKyIIeMY KOHTPOIIIO.
TECJIa; BBIMIOJIHATHL YCPTCIKU 110 YCIIOBUAM 3a/1a4, 06HICHI/Ie c KOJIJIeFaMI/I)
* CTPOWTH MPOCTEHIIINE CCUCHHUS KyOa, MPU3MBI,
nmUupaMuabl;
* penaTh MIAHUMETPUUYECKHUE U MIPOCTEHIIINE
CTEpEOMETPUUECKHE 3a/1a4l Ha HAXOKCHHE
F€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB,
mIommajei, 00beMoB);
* HUCTIOJIB30BATh MPU PEIICHUH CTEPEOMETPUUECKUX
3a/1a4 TUTaHUMETpUIecKue (GaKkThl U METO/IbI;
* IPOBOJIUTH JIOKA3ATEIbHBIC PACCYKICHUS B XOJI€
pelieHus 3aay;
* HCTIOJIB30BATh MPUOOPETEHHBIE 3HAHUSI K YMEHUS
B NIPAKTHUYECKOM JI€ATEIbHOCTH U TOBCEIHEBHOM
KU3ZHU IS
uccienoBaHus (MOASTUPOBAHNS) HECIOKHBIX
MPAaKTUYECKUX CUTyalluii HA OCHOBE U3yUE€HHBIX
dbopMyI U CBOMCTB puryp.
Pazoen 9 3HaTh/yMETh: OK2 [IpakTuueckoe 3ansitue Ne 11
Hauana * Mpou3BOIHASA (PYHKINH, €€ PU3NIECKUI 1 TyHOCTHBIE Y'Y J] 3akperieHue yMEHUI MO JAaHHOW TeME C
MATeMATH4Y€CKOr0 | FEOMETPUUYECKUN CMBICT; (HpaBCTBEHHO-3TUUYECKOE | TOMOIBIO JIEKTPOHHBIX 3a/IaHUM.
aHaJmn3a * YpaBHEHHUE KAcaTeJIbHOM; OILICHUBAHHE) Meroavka onieHKH — Kputepun EI'D
* IPOM3BOJIHASI CYMMBI, pa3HOCTH, TpousBeaeHus, | OK4
YaCTHOTO, OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHIA, perynsatuBHbie Y'Y /] Kontponbnas padota Ne2 B popmare EI'D
* IPYMEHEHHE MPOU3BOIHOMN K UCCIIETOBAHUIO (BoyeBas
(YHKIMHA 1 TOCTPOCHUIO TPadUKOB,; CaMOPETYJISIIHS )
* nepBooOpasHas, popmyna Hetotona-Jleitbuuna, OK 6
MIPUMEHEHNE TPOU3BOTHON U MHTETpajia npu MO3HABaTENIbHbIE
pelIeHIH TPUKIIAAHBIX 33/1a4; (oOmeyueOHbIe,

* BBIYHCIISTH IPOU3BOIHBIE U IEPBOOOPA3HBIE

s dexTrBHOE 00IIIEHNE C
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3JIEMEHTAPHBIX (YHKIIHM, UCIIOJIB3YS CIIPABOYHBIC
MaTepHabl;

* HCCIICJIOBATh B IPOCTCHUIIINX CIIy4asX PyHKIUU Ha
MOHOTOHHOCTB, HAXOAUTH HaI/I6OHBH_II/Ie n
HAaUMEHBIIINE 3HAYCHUS PYHKIIUH, CTPOUTH
rpauKy MHOTOUYJICHOB U MPOCTEHIITNX
paloOHAIBHBIX (DYHKIHH C UCIIOJIh30BAHUEM
armaparta MaTeMaTHUYeCKOTO aHaN3a;

¢ BBIYUCJISATH B HpOCTCfIHIPIX Clly4dadx 1iomaiun ¢
HCIIOJIb30BAHMEM IIEPBOOOPA3HOM.

PYKOBOJCTBOM)

Pazoen 10
Hurterpan u ero
NMPUMEHEHHH e

3HaTh/yMeTh:

 nepBooOpaszHasi, popmyna HeroTona-JleiOuuna,
MIPUMEHECHUE TPOU3BOIHON U HHTETpaja IMpu
pELICHUH TPUKIIA/IHBIX 3a/1a4;

* BEIYHCIISITH TIPOU3BOIHBIE M IIEPBOOOPA3HBIC

3JIEMEHTAPHBIX (PYHKIIHH, UCTIONB3YsI CIIPAaBOYHBIC

MaTepUabl;

* UCCIIEIOBATh B MIPOCTEUIINX CITydasix (yHKINU HA

MOHOTOHHOCTH, HAXOJIUTh HAHMOOJIBIITUE

HAaUMEHBIIINE 3HAYCHUS (PYHKIIHH, CTPOUTH

rpaduKu MHOTOWICHOB M IMIPOCTEHTITIX

paIMOHATIBLHBIX (PYHKIIMHA C UCTIOTB30BAHUEM

arrapara MaTeMaTHYECKOTO aHAIN3a;

BBIUUCIIATE B MPOCTEUIIMX CIIydasX IJIOMIATH C

MCIOJIb30BaHUEM TIEPBOOOPA3HOIA.

OK 6

MO3HABATENbHbBIE
(oOmmeyuebnsie) YV /|
OK'5
KOMMYHUKaTUBHBIE Y'Y [
(ucnionb3oBanue UKT)

[IpakTuueckoe 3anstTue Nel2
3aKkpernieHue YMEHH 110 TaHHON TeMe
Metoauka oneHku — kpurepuu EI'D
[TpoBepounas padora Ne9

Pemenne BapuaTUBHBIX YIIPAXKHEHUN.
Pa3pa0OoTaHbl KpUTEPHH OLIEHUBAHUS 110
TEKYIIEMY KOHTPOJIIO, BHIIIOJTHAEMBIX
pa0or.

Pazoen 11
HN3mepenus B
reoMeTpuu

3HaTh/yMETh:

* IOHATHE 00 00BEME TeIa, OTHOILIEHHE 00HLEMOB
MOJOOHBIX TEN;

* (hopmyibl 00bEMa KyOa, MPSIMOYTOJILHOTO
napajuiesienuIe/1a, IPU3Mbl, IMIAHIPA, TAPAMUTBI,
KOHYCa;

* (hopMyJIBI TUTOIIA/IA TIOBEPXHOCTEH MIITHHIPA,
KOHYCa;

* opmyiel 0OBeMa 1mapa u 1Iomaab chepsr;

* pacro3HaBaTh Ha YEPTEkKaX U MOJIEISIX

MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTD
TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH,

OK 2

JIMYHOCTHBIE Y Y]]
(camoomnpeneneHue)

OK 4

perynsatuBHbie Y'Y /[

OK 6

MMO3HABATEIHHBIC
(obmeyuebHBIC) YV /]
KOMMYHUKaTUBHbIE Y Y J]
(ucnonwzoanue UKT)

IIpakTnueckoe 3anstue Nel3
3aKkpeneHue TeOpeTUIECKUX 3HAHUN U
CUCTeMaTH3aIHs 110 TEME.

Pa3paboTaHbl KpUTEPUH OLIEHKU
BBITIOJTHEHUS PAKTUYECKUX PadoOT.
Metoanka — Temusarkunon O.B.
[TpoBepounas padora NelO

Pemenne MaTeMaTHUECKUX TPEHAXKEPOB.
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HM300paKCHUSAMU;

* ONKCHIBATh B3aHMHOE PACIIONIOKEHUE MPSIMBIX U
IJTIOCKOCTEH B IMIPOCTPAHCTBE, ApTyMEHTUPOBAThH
CBOH CYXKJICHHUS 00 3TOM PaCIOI0KCHHUH;

* QHAJIU3UPOBATH B MPOCTEHIIINX CITy4dasx B3anMHOE
pacrojyiokeHue 00bEKTOB B POCTPAHCTBE;

* 300pakaTh OCHOBHBIE MHOTOTPAHHUKH U
KPYTJIbIE TEJIA; BBITTOIHATH YePTEkKH 10 YCIOBHUSIM
3aj1a4;

* CTPOHUTH MPOCTEHINNE CCUCHUS KyOa, IIPU3MBI,
MIHPaMU/IbI;

* pemaTh ITAaHUMETPUICCKHUE U TTPOCTEHIITHE
CTEepEeOMETPHUUESCKHUE 3a1a9H Ha HAaX0XKICHUE
FCOMETPUYCCKHUX BEJIMYUH (JJIMH,

YTJIOB, TUIOIIAJICH, 00HEMOB);

* HCIIOJIb30BATh MPH PEIICHUH CTEPECOMETPUICCKHIX
3a7a4 IUIAHUMETpUIeCcKre (DaKThl 1 METOIBI;

* MPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHHS B XO/C
peIIeHHs 3a/1a49; UCTI0JIH30BaTh TPHOOPETCHHBIC
3BaHUS U YMCHHS B MIPAKTHUECKOM IEITEILHOCTH 1
TIOBCETHEBHOM KU3HH:

* TSI UCCIIeIOBaHUs (MOIEIMPOBAHUS) HECTOKHBIX
MPAaKTHYECKUX CUTYaIluii HA OCHOBE M3yUCHHBIX
(hopmy U CBOMCTB (uUTyp;

* BBIYHCJIEHHUS 00HEMOB U IUIOLIAAEH
MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN MPHU
PEIICHUH TPAKTHYCCKUX 3aa4, UCIIOIb3Ys IIPH
HEOOXOUMOCTH CIIPABOYHUKH M BBIYHCIUTCIIHHBIC
YCTPOMCTBA.

Pazoen 12
Teopus
BEPOATHOCTEH

3HaTh/yMeTh:

* TaOMMYHOE W rpadrueckoe mpecTaBIeHHe
JTaHHBIX;

* 3JIEMEHTAPHBIC U CIIOXKHBIC COOBITHS,

* BEPOSATHOCTH CyMMBI HECOBMECTHBIX COOBITHIA,
BEPOSITHOCTH IIPOTHBOITOJIOKHOTO COOBITHS.

* permaTh IPOoCTeHIe KOMOMHATOPHBIC 3a/1a91
METOJIOM ITepedopa, a TAKKe ¢ UCIOJIb30BaHUEM
HU3BECTHBIX (POpMYyIT;

* BBIYHCJIATH B IIPOCTCHIINX CIydasX BEPOSITHOCTH

OK 2

JIMYHOCTHBIC
(oOecmieueHue
CaMOCTOSTEIILHOTO

%I

JMYHOCTHOTO BBIOOpA),

OK 4
peryJjaTUBHBIE
(KOHTPOJIB)
OK 3

yva

Y CTHBIE OIIPOCHL.
[IpakTnueckoe 3anstue Nel4
ITpoBepounas padora Nell
TecToBBIE 3aJaHUS 10 TEME
Pemenue 3agau
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COOBITUH Ha OCHOBE IIOJICUETA YHCIIA UCXOH0B;

* HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B IPAKTUYECKOM CSATEIHLHOCTU U TTIOBCEAHECBHOM
SKU3HM JJIs1 aHAIM3a PEabHbIX YUCIOBBIX JAHHBIX,
MPEACTABIICHHBIX B BHJIC JUArpaMM, I'pa(uKoOB;

* aHaJIM3a HHPOPMAILIMKM CTATUCTHYECKOTrO
XapakTepa.

pEryJiIsaTUBHbIE NASIN
(TutTaHupOBaHUE)
KOMMYHUKaTUBHBIE Y'Y [
(ympaBneHue

MOBEJICHUEM TTapTHEPA)

Pazoen 13
YpaBHeHnus u
HEpPaBEeHCTBA

3HaTh/yMeTh:

* pemiaTth pallMOHAJIbHBIE, IOKA3aTEIbHBIE U
norapudMuUecKre ypaBHEHUS U HEPABEHCTBA,
MPOCTENIINE UPPALIMOHATIBHBIE U TPU-
TOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

* COCTaBJISITh YPABHEHUS IO YCIOBUIO 3a/1a4U;

* UCIOJIb30BATh AJI MPUOIMKEHHOTO PEIICHHUS
ypaBHEHUH U HEPaBEHCTB IpadudecKuili METO;

* U300pakaTh HA KOOPJUHATHOMN TIOCKOCTH
MHO’KECTBA PEIIEHUN NPOCTEUIINX YPABHEHUHN U UX
CUCTEM;

* IPUMEHEHUE MATEMATUYECKUX METOJIOB IS
perieHus 3a1a4 U3 00acTel HayKu U MTPaKTUKH,
WHTEpHOpETalUs PE3yabTaTa, YUET PeaTbHbIX
OrpaHUYCHUH.

OK 2

JTUYHOCTHBIC
(cMmbIcIOOOpa3oBaHue)
OK 4
peryJaTUBHbIE
(oreHKa)

OK 6
II03HABATENIbHbIE
(oOmmeyuebnsie) YV /|
KOMMYHUKaTUBHBIE Y'Y J]

yva

[Ipaktuueckoe 3anstue Nel5, 16
KonTponbnas padorta Ne3.

ITuceMeHHas KOHTpoOJIbHAS paboTa B
dopmare EI'D.

[TpuMeHEeHHEe MaTEMAaTHYECKUX METOJIOB
JUTSI pEIICHUs 33124

[IpuMensieTcst KpuTepHAIbHASI CUCTEMA OLICHUBaHUs. B KauecTBe KpUTEPHUEB BBICTYNAIOT IPU3HAKU MTPOSIBJICHUS KOMITETeHINH, Y'Y 1,
IIPaBWJIBHOCTD BBINTOJIHEHUS 3aaHus. OLeHKa «5», «4», «3», U «2» ONpeAensieTcss B COOTBETCTBUM ¢ YHUBEPCAJIbHOM 1IKAJION OLICHUBAHHUS.
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