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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o6mreo6pa3oBarenbHON yueOHOHM aucnuiuinHa «Martematuka: anrebpa u
Hayaja MaTeMaTHYEeCKOTO aHalHu3a; reoMeTpus» (nanee — «MaTtemaTHKa») IpelHa3HaueHa
JUIST M3YYEHUST MaTeMaTHUKH B TMPO(eCcCHOHANBHBIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peanu3yrmux 00pa3oBaTENbHYI0 MPOTPaMMy CPEAHETO o0mero oOpa3oBaHHsS B Ipeaenax
OCBOCHHUSI OCHOBHOW mpodeccHoHaIbHOW oOpa3oBaTenbHOM mporpammbel CIIO Ha 0ase
OCHOBHOTO 0011ero 00pa3oBaHus IPH MOATOTOBKE CIIEIMAINCTOB CPEJTHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit @DPI'OC cpennero o6mero
0o0pa3oBaHUs, TPEIBIBISIEMBIX K CTPYKTYpE, COIEPKAHHUIO M PE3ylbTaTaM OCBOCHUS
y4eOHOW aucHMIUIMHBL «MaremaTtuka: anreOpa W Hadaja MaTeMaTHYecKOro aHaju3a;
T€OMETpPHUS», B COOTBETCTBUU C PexoMeHmamuMsMH MO OPTaHHW3AlMU TOJYYSHHS CpPEIHEro
obmero oOpa3oBaHUs B IpeJenax OCBOEHHUS 0Opa30BaTENbHBIX MPOTPAMM CPEIHErO
npodeccuoHaTbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIEro 0O0pa3oBaHHUS C YYETOM
TpeboBaHMUI  (eaepadbHBIX TOCYJAPCTBEHHBIX 00Opa30BaTENbHBIX  CTAHAAPTOB  JIS
CIIEIMAIBHOCTH CcpeaHero mpodeccuoHambHOr0 oOpa3oBanus (mucekMo JlemaprameHnTa
TrOCYy/IapCTBEHHOM TOJUTUKUA B cdepe moaArotoBku padouux kaapoB u 1O MwunoOpHayKu
Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpammbl «MaTeMaTHKa» HampaBiI€HO Ha JOCTHXKEHHE CIEIYIOIIHNX
eJIen:
- olecrieueHue CcHOPMUPOBAHHOCTH MPEACTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX H

HUCTOPUYECKHUX (PAaKTOpax CTAHOBIECHUSI MATEMATUKHU;

- obecrneueHue cHOPMUPOBAHHOCTU JIOTMYECKOTO, AJITOPUTMUYECKOTO U MaTeMaTuue-

CKOT'0 MBIIILJICHHUS;

- o0ecrneueHue cHOPMUPOBAHHOCTU YMEHHI MPUMEHSTH MOJyYECHHBbIE 3HAHHS IPU pe-

IIEHUU PA3JIMYHBIX 3a]1a4;

- o0ecrneueHnue cHOPMUPOBAHHOCTU MPEJCTABICHUI O MaTeMaTHKe KakK 4YacTH oOlie-

YEeJI0BEYECKOM KYIbTYpPhl, YHUBEPCAIBHOM SI3bIKE HAayKH, TMO3BOJIAIONIEM OMUCHIBATH U

HU3y4daThb pCaJIbHbIC MPOUCCChI U ABJICHU.



2.0BIIASI XAPAKTEPUCTHKA YYEBHOUN JUCHUIIJIMHBI <MATEMATHUKA»

MaremaTuka sBisieTcs (yHIaMEHTaIbHON 0011e00pa30BaTebHON JUCHUIUIMHON CO
CJIIOKHUBIIUMCSI YCTOMYMBBIM COJEpKAaHUEM M OOIMMHU TPEOOBAHHMSAMHU K TOJITOTOBKE 00y-
garomuxca. B mpodeccHoHanbHBIX 00pa30BaTENbHBIX OPTaHU3alUAX, pPEATU3YIOUIUX
00pa3oBaTeNbHYI0 TPOTPaMMy cpelHero o0mero oopa3zoBanus B npeaenax ocsoenus OITOIT
CIIO Ha 06a3ze ocHOBHOTO oOmero oOpa3oBaHHs, H3y4YeHHE MATEMaTUKH HMEET CBOH
0COOEHHOCTH B 3aBUCHUMOCTH OT Npoduiisd npodeccuoHanbHOro 06pa3oBaHusl.

OO6mue 1enu M3y4eHUss MaTeMaTHKU TPaJAUIMOHHO DPEalU3yIOTCS B YEThIPEX Halpas-

JEHUSAX:

1) oOiree mpeacTaBiaeHue 00 UAEAX U METOJaX MaTEeMaTHKH;

2) MHTEIJUIEKTYaJIbHOE Pa3BUTHE,

3) OBJaJeHUE HEOOXOIMMbIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BOCHIHATATEIILHOE BO3JACHCTBHE.

Conepxxanue ydeOHOW MUCIUIIMHBI pa3pabOTaHO B COOTBETCTBHU C OCHOBHBIMH COJIEp-

XKaTeJIbHBIMU JTMHUSIMU 00y4eHUs MaTeMaTHKe:

© anzedpauyeckana AuHUA, BKIIOYAIONIAs CUCTEMAaTHU3alMI0 CBEICHUM O Ynciax; u3ydeHue
HOBBIX M 0000IIIeHNE paHee U3YYEHHBIX ONepanuidl (BO3BEICHUE B CTEIICHb, U3BJICUCHUE
KOpHS, TJorapu(MUpOoBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U 00OpaTHBIE K HUM);
M3y4yeHHE HOBBIX BUJOB YMCJIOBBIX BBIPAXKEHUN U POPMYIT; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHON KYJIbTYPHI, pACIIUPEHUE U
COBEpIICHCTBOBaHHUE alNredpandeckoro amnmnapara, chopMUpOBAaHHOTO B OCHOBHOM ILIKOJIE,
U €ro NpUMEHEHHE K PEUICHUI0O MaTEeMaTUUYEeCKUX U MPUKIIAIHbIX 3a/1ay4;

© meopemuKo-@)yHKYUOHANbHAA JTUHUA, BKITIOYAIONAs CHCTEMATU3allUI0 U PACIIHPEHHE
CBeJIeHUH 0 PYHKIUSIX, COBEPILICHCTBOBAHHE TpahUUECKUX YMEHU; 3HAKOMCTBO C
OCHOBHBIMU UJIESIMH U METOJaMU MaTeMaTU4YECKOro aHaJu3a B 00beMe, O03BOJISAIOIEM
HcCleIoBaTh dJIeMeHTapHble QYHKIUH U peliaTh MPOCTEHIIINE TeOMETPUUYECKHE,
¢u3nyeckue u Apyrue npukiagHble 3a1a4u;

* JIUHUA YPAGHEHUIl U HepageHcme, OCHOBaHHAs HA MOCTPOCHUHU U UCCIIEA0BAHUM MaTeMa-
TUYECKUX MOJIeNel, mepeceKaronascs ¢ anredopandeckoil 1 TeOpeTHKO -(hyHKIIMOHATIbHOM
JUHUSAMHU U BKJIIOYAOIIAsi pa3BUTHE U COBEPILIEHCTBOBAHNE TEXHUKH alreOpanyecKux
npeoOpa3oBaHui JUIsl pelIeHUs] ypaBHEHHH, HEPaBEHCTB M CHUCTeM; (JOpPMHUPOBAHUE CIIO -
COOHOCTH CTPOUTH U UCCIIEI0BAThH MMPOCTEHIIINE MaTeMaTHYECKHUE MOIENU TP PELICHUU
MPUKIAJAHBIX 33/1a4, 33/1a4 U3 CMEKHBIX U CHElUaTbHBIX JUCIUIIINH;

* ceomempuueckan jquHuA, BKIIrogaromada HarJiIaAHbIC NPCACTABJICHHNA O ITPOCTPAHCTBCHHBIX
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¢burypax u u3yuyeHue Ux CBOICTB, (GOPMHUPOBAHUE U PA3BUTHE TPOCTPAHCTBEHHOTO
BOOOpaKeHUs1, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUH, KOOPAMHATHOTO H
BEKTOPHOTO METOJIOB ISl PEIICHUS MaTEMaTUYECKUX U IPUKIIAIHbIX 3a1a4;

* cmoxacmuuecKkas JUHUA, OCHOBaHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHMI, IPEACTAB-

JIEHUH 0 BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY>KAIOIIET0 MUpa.

N3ydenue oOuieoOpa3oBarenbHON yueOHOW AMCHUIUIMHBI «MaTeMaTukay 3aBepliaercs
IIOABCACHHUEM HUTOI'OB B (1)0pMe 9K3aMCHa B paMKax HpOMC)KyTO‘IHOI\/JI arTecTauu CTYACHTOB
B mporecce ocBoeHuss ocHoBHOW OIIOII CIIO c¢ mnoxydeHuem cpeaHero oOIIero

oOpazoBaHusl.

2.1 MECTO YYEBHOW JUCHOUIIJIAHBI B YYEBHOM IIJIAHE

VYueOHas aucuumuinHa «MaremaTnka: anreOpa W Hadala MaTeMaTHYECKOTO aHaju3a;
TEOMETpHUS» SBISETCS Y4eOHBIM TPEeIMETOM 00s3aTelbHOUM mpeamMeTHoW obmactu «Mate-
Matuka u uapopmarukay ®I'OC cpegnero odmero oo6pa3oBaHus.

B nmpodeccruonanpHbIx 00pa3oBaTeIbHBIX OPraHU3AMAX, PEATTM3YIONIUX 00pa3oBaTeh -
HYIO TIporpaMMy cpeaHero oomero oopazoanus B mpenenax ocsoenus: OIIOIT CITO na 6aze
OCHOBHOTO o0Omiero oOpa3oBaHus, ydeOHas AWCHUIUIMHA «MaTeMaThka» u3ydaercs B
obmeoOpazoBaTenbHoM 1ukiIe ydeOHoro rmiana OITOIT CIIO na 6a3e OCHOBHOTO 0O0IIETO

oOpa3oBaHus ¢ MOJydeHUeM cpeaHero odmero oopazosanus (IITICC3).

2.2 PE3YJIbTATBI OCBOEHUA YUYESHOM JUCHUILINHBI

OcBoenue COACPIKAHUSA yqe6H0171 JUCLHMIINHEL «MaTeMaTHKa» oOecneuynBacT
JOCTHUKCHUE CTYACHTAMU CICAYIOIIUX pe3y1bmamoes.
* IUYHOCMHDBIX .
- C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTHUKE KaK YHUBCPCAJIbHOM SA3bIKC
HAaYKH, CpeACTBC MOACIUPOBAHUA SIBIICHUH U mpouecCCoB, UACAX U METOAAX MATECMATUKU
—— IIOHUMAaHUC 3HAYUMOCTU MATCMATUKHU I HAYYHO-TCXHUYCCKOTO ITpOrpecca,

C(bOpMI/IpOBaHHOCTB OTHOIICHHUA K MAaTCMATHUKEC KAaK K 4aCTHU O6H.[C‘I€J'IOBC‘ICCKOI>1

KYJIbTYPBI 4€PE3 3HAKOMCTBO C HCTOpHGfI Pa3sBUTUA MATCMATHKU, JBOJIIOLINEH



MaTeMaTHUYECKUX HJICH;

—— pa3BUTHE JIOTHYECKOTO MBIIIJICHHS, IPOCTPAHCTBEHHOTO BOOOPaYKEHUS, aITOPUTMUYECKOM
KYJIBTYpPbI, KpHTHYHOCTH MBIIUJICHHS HA YPOBHE, HEOOXOIUMOM JUTsl Oy rymieit
npoheccCHOHATBFHON AEATENBHOCTH, IS MTPOJAOIDKEHN 00pa30BaHus M CaMOOOpa30BaAHNUS;

—— OBJIQJICHUE MATEeMAaTHYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXO0IMMBIMU B

MMOBCETHEBHOMW KHU3HH, JUIsI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUILIUH U
JIMCUUIUIAH TPO(ECCHOHATBHOTO IUKJIIA, IS TIOJTY4YeHUsI 00pa3oBaHMs B 001acTsX, HE
TpeOymMX yriayOJeHHOW MaTeMaTHUYeCKOU MOATOTOBKY;

—— TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO,

Ha IPOTSKEHUH BCel )KM3HU; CO3HATEIbHOE OTHOIIEHUE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTEIIHON MPOGeCCHOHAIBHON U 0OIIIECTBEHHOU e TEHLHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEITbHON TBOPUECKOW U OTBETCTBEHHOM
NesITeNIbHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTesIbHOM, 00LIECTBEHHO MOJIE3HOH, YueOHO-HCCIIe10BaTENbCKOM, MTPOEKTHOM U APYTrUX
BHJIaX JESITEIbHOCTH;

—— OTHOIIEHUE K MpodeCCHOHATBHON AEITETbHOCTH KaK BO3MOXKHOCTH y4acTUs B PEIICHUU
JIUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

* MemanpeomemHoix:

—— YMEHHE CaMOCTOSITENILHO OTPEEIIATh LU JESTEIbHOCTU U COCTABIIATh IJIaHbI
JeSITeNIbHOCTH; CAaMOCTOSATEIBHO OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeSITeNIbHOCTD; UCIIOJIb30BaTh BCE BOZMOXKHbBIE PECYPCHI JUI JOCTUKEHUS TIOCTABICHHBIX Lieei
U peau3allii IUIaHOB JIeATEIbHOCTH; BEIOMPATh YCICIIHbIE CTPATETUH B PA3JIMYHbBIX CUTYAIUSX;
—— yYMEHHE MPOAYKTUBHO O0IIATHCA U B3aUMOICHCTBOBATH B MIPOLIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh MO3UIUU APYTUX YUACTHUKOB JESATENbHOCTH, 3(PHEKTUBHO
paspemiatb KOHQIUKTHL;

—— BJIaJICHHE HaBbIKAMU MTO3HABATENIbHOM, yUeOHO-HCCIIeI0BATENbCKONW U TPOEKTHOM
JeSITeNIbHOCTH, HAaBBIKAMU pa3pelIeHust MpoosieM; CioCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS] MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3InYHbIX
METOJIOB MO3HAHUS;

—— FOTOBHOCTH U CIIOCOOHOCTH K CAaMOCTOSITENIbHOM HH(POPMAIIMOHHO-TTI03HABATEILHON
JesITeNbHOCTH, BKJIIOUasi yMEHHUE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX MH(O PMAIIUH,
KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3THUHBIX
HWCTOYHUKOB;

—— BJIAACHUC SA3BIKOBBIMU CPECACTBAMU: YMCHHC SICHO, JIOTUYHO U TOYHO HU3JIaraTb



CBOIO TOYKY 3PEHMS, UCIIOJIb30BaTh aJICKBATHBIE S3bIKOBBIC CPE/ICTBA;

—— BJIaJICHHE HABbIKAMU MTO3HABATEIBHON peIEeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX ICHCTBHIA U
MBICJIUTENBHBIX MIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUM, I'PAHULl CBOEIO 3HAHUS U HE3HAHMS,
HOBBIX [TI03HABATENbHBIX 33]1a4 U CPEICTB Ul UX JOCTHKEHHUS;

—— LIEJICYCTPEMJIEHHOCTD B IMOMCKAaX U IPUHATUU PEUICHUH, COOOPa3UTEIbHOCTh U

UHTYULUS, PA3BUTOCTb IPOCTPAHCTBEHHBIX PEJICTABICHUI; CIOCOOHOCTh

BOCIIPUHHAMATB KPAcOTy U TaAPMOHMIO MUDAa;

* NPEOMEMmHBIX:

—— c(popMHUPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTHKE KaK YaCTH MUPOBOW KyJIbTYpPbl U MECTE
MaTeMaTHKU B COBPEMEHHOW UBUIIM3ALNH, CIIOCO0aX ONUCAHMS SIBIEHUHN pealbHOr0 MUpa Ha
MAaTE€MAaTHYECKOM SI3BIKE;

—— c(hopMUPOBAHHOCTD MPEJICTABICHUNA O MATEMAaTHYECKUX MOHITUSIX KaK BaXKHEHIIINX
MaTE€MAaTHYECKUX MOJIENSIX, TO3BOJISIOIINX ONKMCHIBATh U U3y4aTh PA3HBIE IIPOLIECCHI U SIBJICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHMSI MAaTEMAaTHYECKUX TEOPUH;

—— BJIQJICHHE METOJIaMHU JI0OKA3aTeJIbCTB M AITOPUTMOB PELICHUS], YMEHUE UX IPUMEHSITH,
IIPOBOJMTH JTOKA3aTENNbHbBIE PACCYXKACHHS B XOJI€ PELICHUS 3a1ad;

—— BJIAJICHUE CTaHJAPTHBIMM IIPUEMAMHU PEIICHUS PAlMOHAIBHBIX U UPPALlMOHAIBHBIX,
IIOKA3aTeJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
HCII0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MIPOTPaMM, B TOM YMCIIE Ul ITIOMCKA IIYTH PELICHUS U
WJUTIOCTPALIMY PELICHNs YPaBHEHUI U HEPABEHCTB;

—— c¢(OpMUPOBAHHOCTb IIPEJCTABICHUNA 00 OCHOBHBIX IMOHATHUIX MATEMAaTHYECKOr0 aHAJIN3a U
UX CBOICTBax, BiIaJIcCHUE YMEHHEM XapaKTepU30BaTh MOBeIeHHE (PYHKLUMN, UCIIOJIb30BAaHHUE
IIOJIyYEHHBIX 3HAaHUH JJIS ONIMCAHUS U aHAIIN3a PEAJIbHBIX 3aBUCUMOCTEN;

—— BJIaJICHUE OCHOBHBIMU IIOHATUSAMH O IJIOCKUX U MIPOCTPAHCTBEHHBIX F€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHsI paclio3HaBaTh F€OMETPUUECKUE
(burypsl Ha yepTexax, MOJAEISIX U B peaJbHOM MHpE; IPUMEHEHHE N3YUYCHHBIX CBOMCTB
reoMeTpudecKux Guryp u Gopmyi 1Jis pelieHns TeOMETPUUECKHUX 3a/1a4 U 3314 C
IIPAKTUYECKUM COJCPKAHUEM;

—— c(OpMUPOBAHHOCTb MPEJCTABICHUN O Mpoleccax U sIBICHUSIX, UMEIOLINX BEPOSTHOCTHBIN
XapaKkTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,

OCHOBHBIX IOHATHUAX 2JIEMEHTAPHOM TEOPUU BEPOATHOCTEN; YMEHUN HAXOUTh U

OLIEHUBATh BEPOSATHOCTH HACTYIICHUs COOBITUI B MPOCTEHIINX MPAKTUYECKUX

CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4allHBIX BEIUYMH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpU

PCHICHNHU 3a1a4.



3. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJINHBI

O0beM yueOHOM JMCHUILIMHBI M BUbI Y4eOHOI padoThl HA KYpC:

Bua yyeOHOM padoThI Oovem uacoe
MaxkcumasibHas y4eOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi HATPY3Ka 234
B TOM YHCJIE:
TEOPETUYECKUE 3aHITUSA: 118
NPaKTUYECKUE 3AHSITUSA: 116
BHeayauTopHasi camocTosiTeIbHAs padoTa 117

Urorosas arrecranus B 1 cemectpe B popme - dugpgpepenyuposannozo 3auema
BO 2 ceMecTpe B popMe - IK3aMmeHa




4. TemaTnueckuii J1aH u coaepxxanue yueonoii mucuuminabi MATEMATUKA

HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue yueOHOro MaTepuaJia, JJadopaTopHble U NPaKTHYeCKHe padoThl,
CaMOCTOSITe/IbHAs1 pa0oTa 00y4aloImuXcs

O0BbeM yacoB

YpoBennb
OCBOEHUS

1

2

3

4

1 CEMECTP

AJI'EBPA

102

Pa3nen 1. Pa3BuTHe NOHATHSA O YHCJIE.

10

Tema 1.1.
JeucTBUTEIbHBIE U
KOMILIEKCHbIE YA,

Pe3yabTaThl 0CBOCHUS Y4eOHOI 1eATEILHOCTH

IIpenmeTtHbIe:

JM0JIK€H 3HATh — MHOXECTBA YUCEN; OPSIOK JEHCTBUM; pelIaTh YPaBHEHUS; allTOPUTM
peleHust TUHEHHBIX U KBaIPATHBIX YpaBHEHUH; (DOPMYIIBI COKPAIIEHHOTO YMHOXKCHHUS |
J0JI5KeH YMeTh - BBITIOJIHATh apu(PMETHIESCKUX TEUCTBUI HA/I IEHCTBUTEIbHBIMU U
KOMILJIEKCHBIMU YUCJIAMH, COYETasl YCTHBIEC U MUCbMEHHBIE MPUEMBI; HAXOIUTh
MPUOJIMKCHHBIC 3HAYCHUSI BEJIMYUH U TIOTPEITHOCTEH BBIYUCIICHHH (a0COIOTHOM 1
OTHOCHTEIILHOM); CPABHUBATh YHUCJIOBBIC BEIPAKECHUSI;, HAXOUTh OIMUOKHA B
peoOpa30BaHUAX U BBIUMCICHUSIX; PACKPBIBATH CKOOKH.

MeTtanpeaMeTHbIe: YMEHHUE CAMOCTOSITEILHO ONIPEACIIATh LEIU AEATEIbHOCTH U
COCTaBJISITH IIJIaHBI JEATEIHOCTH; CAMOCTOSTEIIBHO OCYIIIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JICSITEIBHOCTD; UCII0JIb30BATh BCE BO3MOXHBIE PECYPCHI JISl JOCTUKEHUS
MOCTaBJICHHBIX LIEJICH U pealn3alliy IIAHOB JCSATEIHbHOCTH; BRIOUPATh YCIICITHbBIE
CTpaTEruy B PA3JIMYHBIX CUTYaIUsIX.

Copep:xanue yueOHOro MaTepHaJia;

10

[ToBTOpEHME MIKOJILHOTO MaTepHuaa.
BxoaHoii KOHTPOJIb.

HGJ'ILIG " pallMOHAJIbHBIC YHCJIA. I[eﬁCTBHTeHBHLIe qucjia.

2-3

IIpakmuyeckoe sanamue Nel. TlpubamkeHHOE BBIYMCICHHE.

IloHsATHE KOMILIEKCHOTO YHCIIa. I/I306pa)l(eHI/Ie KOMIIJICKCHBIX YHCCII. ApI/I(l)MeTI/I‘leCKI/Ie
JIENCTBUS C KOMILUIEKCHBIMH YHCJIaMHU.

IIpakmuyeckoe sanamue Ne2. Apudmernueckue NeHCcTBUS HaJ KOMIUICKCHBIMU YHCIIAMHU.

10




Bueayoumopnaa camocmoamenshnan paboma cmyoenmos:

Ananuz memamuxu coodoweHutl, 00KIa008, NPOEKMo8 00 UCHOPUU YUCel, COOOueHUe O
HenpepvlHbIX OpOOsX U O KOMNLEKCHBIX YUCIAX; pabOma ¢ ONOPHLIM KOHCNEKMOM,
BbINOTHUMb NPUMEDPDLL; NOO2OMOBUMCS K KOHMPOTILHOU pabome.

Tema 1.2 KOP

HHU, CTEIIEHH, JIOT'APUDPMbI

28

1.2.1
KopHumu u crenenu, ux
CBOIICTBA.

PesynbTaThl 0cBOeHUSsI YUeOHOI e TeJIbHOCTH

IIpenmeTrHbIe:

JAO0JI7KEeH 3HATh - [IOHATHE KOPHs, CBOWCTBA KOPHEW; aJITOPUTM PELICHUS YPAaBHEHHIA,
(hopMyJIIBI COKPAIIIEHHOTO YMHOXKEHHS;

HO0JI’KeH YMeTh - BBIYUCIISATH U CPAaBHUBATh KOPHU; TPE0OPa30BbIBATH YHCIOBBIE U
OyKBEHHbIE BBIPAXEHHS, COAepKallle PaIuKaibl; BEIIOIHATH pacdeTsl Mo GopmMyiam,
COJIEp’KalUM PaIKaJbl, OCYIIECTBIIAS HEOOX0AMMbIE MTOJCTAHOBKH U IPE0Opa30BaHMUS;
HaXOJUTh 3HAUEHUS CTENICHH, UCIIOJIB3YSI MMPU HEOOXOAUMOCTH HHCTPYMEHTAIbHbIE
CpEICTBA; 3allMChIBAaTh KOPH N-I CTETIEHU B BUJIE CTENIEHU C IPOOHBIM MOKA3aTeleM U
Ha000POT; BBIUUCIIATH CTENIEHHU C pallMOHAIbHBIM IIOKa3aTeleM; MpeoOpa3oBhIBAThH
YHCIIOBbIE U OYKBEHHBIE BBIPAKEHHUS , COJIEPKALNX CTETIEHU, TPUMEHSSI CBOMCTBA,;
peniaTh NpoCTEeUIMEe NOKA3aTeNIbHbIE U UPPALMOHAIbHBIE YPABHEHUS. .
MeTtanpeaMeTHbIe: YMEHUE OINPEAEISATh PABHOCUIBHOCTH BBIPAKEHUN C PaIUKAIAMM;
dhopmyIupoOBaHUE OMPEEICHHS KOPHS U CBOMCTB KOPHEH; (hOPMYIMPOBAHKE CBOMCTB
CTENIECHEN.

12

Conep:xaHnue y4eOHOIro MaTepuaJa:

CreneHs ¢ HaTypaJbHBIM M LECJIbIM IIOKA3aTCIEM. (DOpMy.]'IBI COKpAII€HHOI'0 YMHOXCHMU:L.

Kopnu HatypanbHoil ctenenu. CBOMCTBA KOPHEH.

2-3

Ipakxmuueckoe 3ansamue Ne3.
BrinosHeHue Tox/1eCTBEHHBIX TPE0Opa30BaHU CO CTENEHSIMU C HaTypaJIbHBIM
MOKa3aTeseM.

CreneHu ¢ PalliOHAJIbHBIM IMOKA3aTCJICM U HeﬁCTBHTeHBHLIM II0Ka3aTcJjIEM, UX CBOMCTBA.

Ipakmuueckoe 3anamue No4.
BrInosHeHne ToXIeCTBEHHBIX TPeoOpa30BaHUi CO CTENEHSIMHU € PAllMOHAIBHBIM
IIOKa3aTeseM.

Ipakmuuyeckoe 3anamue No5.
Perienne npumepoB Ha npeoOpazoBaHUE BRIPAXKEHUH, COJIEpKAIUX CTENIEH! U KOPHHU.

IlIpakmuueckoe 3anamue Ne6. PereHne uppanoHaJIbHBIX YPaBHEHUH.

11




Bueayoumopnaa camocmoamenvnan padboma cmyoeHmos:
I1o060op ungopmayuonubix Mamepuanos 0 COCMAgIeHUsl KpoCcceopoQ.
Tlosmopenue n1ekyuoHno2o mamepuana; paboma co CnpagoYHUKAMU NO MaMeMamuxKe.

1.2.2
Jlorapugmbi
M MX CBOJNCTBA.

Pe3yabTaTbl 0CBOEHUS Y4eOHOI 1eITEILHOCTH

IIpeamerHbIe:

J0JI7KEeH 3HATh — OTpeelIiCHUE JIoraprdma; CBOWCTBA JOrapu(GMOB; aITOPUTM PEIICHUS
norapupMHUECKUX YpaBHCHU;

J0JI7KeH YMeTh — ITpeoOpa30BhIBATh YHCIIOBBIC U OYKBEHHBIE BBIPAKECHHUS, COJIEpIKaIIne
norapu(Mbl; BBITOTHATE pacueThl 1Mo (Gopmysam, coepkaline Jorapudmsl, OCYIIECTBIISSA
HEO0OXOIMMBIE MMOJICTAHOBKH U MPeoOpa3oBaHus; MpeoOpa3oBhIBATh YHNCIOBBIC U
OYKBEHHBIE BBIPAKEHHUS, COJEPIKaIME JOrapru(Mbl; periaTh MpoCcTeIme
norapuMudecKkue ypaBHEHHS.

MeTanpeaMeTHble. YMEHHE BJIaJICTh HABBIKAMU BBHIYHCIICHHS CTETICHEH, KOpHEH 1
norapru(MoB; yMEHHE CaMOCTOSITETFHO MPUHUMATD PEIICHUS B HECTaHJApPTHON
00CTaHOBKE.

16

Copep:xanue yueOHOro MaTepuaJa:
Onpenenenue norapudma JlecssTuuHble U HATYpajibHbIE JTOTapU(PMBIL.

2-3

Ilpakmuuecxoe 3ausamue Ne 7.
Pemenne npumepoB Ha BeIYHCIIEHUE JIOTapudMa.

Ilpakmuuecxoe 3ausamue Ne 8.
[IpeoOpa3oBaHue U BEIUMCICHHE 3HAYECHUH JTOTapU(PMHUUECKUX BBIPAKCHUIA.

OcHoBHOe orapupMuyYecKoe TOXKIECTBO
[IpaBuia neicTBuii ¢ norapupmMamMu.

Ipakmuuecxoe 3ausamue Ne9
Pemenune npumepoB Ha OCHOBHOE JIOTapu(MUYECKOTO TOXKIECTBA.

[Tepexon B norapudmax K HOBOMY ocHoBaHHIO. [IpeoOpa3zoBaHue paliOHATBHBIX,
VppallMOHAIIBHBIX, CTETIEHHBIX, TOKA3aTEeJbHBIX U JIOTApU(MUYECKIX BHIPAKEHUM.

Ipaxmuuecxoe 3anamue Ne 10.
IIpeoOpa3oBaHme MoKa3aTEIbHBIX U JIOTAPUPMHUECKUX BHIPAKEHUH.

Ilpakmuyeckoe sanamue Ne 11.
Perienne nokaszaresbHbIX U JOTapu(PMUYECKUX YPABHEHUH U HEPAaBEHCTB.

Obobwenue 3nanuil.
Konmpononas paboma Nel.

Bueayoumopnaa camocmosamenvnas paboma cmyoeHmos:

12




I1o060op unghopmayuonusbix Mamepuanos 0 COCMAgIeHUsi KpoCC80pod.
llosmopenue nexyuonno2o mamepuana, paboma co cnpagoOyHUKaMu N0 Mamemamuxe.
Cocmasnenue onoprozo koncnekma no meme « Cpagnenue 102apugpmosy.

Tema 1.3 OcHOBBI TPUTOHOMETPHH

30

1.3.1.

OCHOBHbBIC TTOHATHSA.

PesyiabTaThl 0cBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpenmerHbIe:

H0JIKeH YMeTh - IEPEBOUTH U3 IPaLlycoB B pajivaHbl (M 0OpaTHO); ONPEEIIATH YIIIbl IO
YEeTBEPTAM; ONPEIENIATh 3HAKM TPUTOHOMETPUUECKUX (PYHKIIHIA;

HO0JIKeH 3HaTh — (QOPMYJIBI IEPEBOAA U3 PaJMaH B TPaaychl U HA00OPOT.
MetanpeaMeTHble: U3YUEHHUE PAIMAHHOTO METOJIa U3MEPEHUS YITIOB BpallleHUs U X
CBSI3M C IPaJyCHON Mepoii; n300pa)keHHe yriloB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHE
BEJIMYMHBI YTJIa C €r0 paclojoKeHneM; GopMyIupOBaHUE ONpeaAeTIeHUI
TPUTOHOMETPUUECKUX (PYHKIUN I YIJIOB MOBOPOTA U OCTPBIX YIIIOB MPSIMOYTOJIBHOTO
TPEeYrojbHUKa U 0ObSICHEHHE UX B3aUMOCBSI3H.

Conep:xanue y4yeOHOIro MaTepuaJa:

Panuannas u rpagycHas mepa yria.

CuHyc, KOCHHYC, TAaHT€HC U KOTaHTeHC yucia. OCHOBHbIE TPUTOHOMETPUYECKUE
TOKJIECTBA.

DopMmyJibl IPUBEACHHUS.

2-3

Ipakmuuecxoe 3ausamue Ne 12.
[IpeoOpazoBanusi MPOCTEHIINX TPUTOHOMETPUUYECKIX BbIPAKEHUII.

Ilpaxmuueckoe 3ansmue Ne 13.
[IpuMeHeHrne OCHOBHBIX TPUTOHOMETPUUYCCKUX TOXKJICCTB JIUISI BBIYMCJICHHUS 3HAYCHUH
TPUTOHOMETPUYECKUX PYHKIUN MO OAHOM U3 HUX.

Bueayoumopnas camocmosamenvnan paboma cmyoeHmos:
Tloemopenue nekyuoHHo2o mamepuaia.

Buiyuums ocrognvie nonsmusi.

Ananuz memamuxu coobdweHutl, 00K1a008 06 UCMOPUU MPULOHOMEMPUU.

1.3.2
ToKaecTBEeHHbIE
npeodpazoBaHus

TPUTOHOMETPUYECKHUX

Pe3yabTaTsl 0CBOCHUSI Y4eOHOM AeATEJIbHOCTH

IIpeamerHbIe:

AO0JIZKeH 3HATh - OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO; OCHOBHBIE (POPMYJIBI
TPUTOHOMETPUH; (POPMYIIBI IPUBEACHUS; POPMYIIBI CIOKEHHUS; POPMYIIBI ABOWHOTO U
MIOJIOBUHHOTO apryMeHTa; (hOpMyJIbl COKPAIIEHHOTO YMHOKEHUS; COKpalieHue apooeii;

12
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BbIPAKeHU

pa3ioKEeHNEe Ha MHOYKUTENN; HAX0XKICHHUE OOIIEro 3HaMeHaTes;

AO0JIZKeH YMeTb — OTIPENIENATh 3HAKU TPUTOHOMETPHUECKUX (PYHKINN; TPUMEHSTD
OCHOBHBIE (POPMYJIBI TPUTOHOMETPHH ISl TPEOOPa30BaAHUS BHIPAKECHUH.
MertanpeaMeTHbIe: yMETb IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA JUIS
BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (DYHKIMIA 110 OTHOM U3 HUX.

Conepxxanue yueOHOro MaTepuaJa:
@DOopMyIIbl CyMMBI M pa3HOCTH, JABOMHOIO yria.

Ilpakmuuecxoe 3anamue Ne 14.
[IpeobpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKEHUM C MOMOTIIBIO (DOPMYIT CYMMBI U
pa3HOCTH, IBOMHOTO yIJia.

Ilpakmuuecxoe 3anamue Ne 15 .
[IpeobpazoBanue CyMMBI TPUTOHOMETPHUYECKUX (DYHKITHI B IPOU3BEICHNE.

Ipaxmuuecxoe 3ansamue No 16
[IpeobpazoBanue MPOM3BEACHUS TPUTOHOMETPUUECKUX BHIPAKCHUHN B CYyMMY.

[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BHIPAKEHUHN C IPUMEHEHHEM BceX PopMyIT
TPUTOHOMETPHH.

Ilpakmuuecxoe 3anamue Ne 17

[IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BHIPAKEHUN C MPUMEHEHUEM Pa3IUYHbIX (HOPMYIL.

BHeayauTopHasi caMmocToOsITeJIbHAsI pa0d0Ta CTY/I€HTOB:

[ToBTOpEHUE IEKIIMOHHOTO MaTepHaa.

BblyuuTh OCHOBHBIE TOHSTHSL.

AHanu3 TeMaTUK COOOIICHHH, JOKIaA0B 00 HCTOPUU TPUTOHOMETPHH.

1.3.3
Peumienue
npocTenmmx
TPUTOHOMETPHYECKHUX
YPABHECHUH U
HEPaBEHCTB

Pe3yabTarbl 0CBOECHUS Y4eOHOM 1eATEIbHOCTH

IIpexmeTHbIE:

J0JIKEeH 3HATD - OINpeAeNeHUs] apKCHHYCa, apKKOCHUHYCa, apKTaHTeHca uncia; GopMyIabl
JUISl peLIEHUS TPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB;

J0JI7KEH YMeTh — pelath 1o GopMysinaM U TPUTOHOMETPUUYECKOMY KPYT'y MpOCTeHIIne
TPUTOHOMETPUYECKUE YPABHEHUS; YMETh OTMEYATh HA KPYTe€ pEeUIEHUs MPOCTEUILINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

MeTanpeaMeTHble: BlIaJeHIE HABBIKAMU TTO3HABATENIBLHOM, y4eOHO-HCCIIEI0BATENbCKON
JeSITeNbHOCTH, HaBbIKAMU pa3pelieH sl MpooieM; ClIoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOKMCKY METOJIOB PEIICHUS] MPAKTUUECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJOB MO3HAHUSI.

10

2-3
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Coaepikanue yueOHOro MaTepuaJa:
Meronp! penieHus IpOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHHM.

Ilpaxmuueckoe 3ansmue Nel8.
Pemrenre mpocTedmux TPUTOHOMETPHUIECKUX YPaBHEHHUH 110 opMyIaM U
TPUTOHOMETPHUUYECKOMY KPYTY.

Ilpaxmuueckoe 3ansmue Nel9.
[IpuMeHeHne 00X METOJOB PEIICHUS YPABHCHUN MPU PEIICHUH
TPUTOHOMETPUICCKUX YPaBHCHUH.

Pemenne TPUTOHOMECTPUYICCKHUX HCPABCHCTB.

Bueayoumopnasa camocmoamenvnas padoma cmyoenmos:
Cocmagumu onopuwili KOHCHEKM NO MPUSOHOMEMPUL.
Iloozomosumucs kK KOHmMpPOALHOU pabome.

Tema 1.4 ®ynkuuu u ux rpaguxkn

18

14.1
Onpenesienue
byukumnum, ee

CBOMCTBA

Pe3yibTarbl 0CBOCHHSI YUeOHOM AeSITEILHOCTH

IIpenmerHbIe:

JO0JIKeH 3HATh — BUJbI U TpaduKU dJIEMEHTapHbBIX (DYHKIIUIL; OnpeeNieH!s] Y4eTHOCTU U
HEUYETHOCTH (YHKITUH;

J0JIKeH YMeTh — BbIpa)kaTh N0 (hopMylie 0IHOM MepeMEeHHON Yepes IPyrue;

HaXOJUTh 00JIACTH OIpe/ieleHHs U 00JaCTH 3HaUeHUH (GYHKUNHU; aHAIU3UPOBATH, CTPOUTH
1 yuTaTh rpaduku GYyHKIUN; UCCaeA0BaTh GYHKIIUU; ONIPEACIIATh 1Mo GopMylie
MpocTeiIIel 3aBUCUMOCTH, BH/Ia €€ rpaduka.

MeranpeaMeTHble: TOTOBHOCTb U CHOCOOHOCTH K CAMOCTOSITENTbHON HH(OPMALIMOHHO-
M03HABATEIbHOMN JEATEIbHOCTH, BKIIOYasi yMEHHE OPHUEHTUPOBATHCS B PA3TUUHbIX
HCTOYHUKAX UH(POPMAINH, KPUTUUECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO,

MOJIy4aEMYIO M3 PA3IMYHBIX HCTOYHHUKOB.

Conepxanue yueOHOro MarepuaJa:
Oynkuuu. O6acTh onpeAeneHUs © MHOKeCTBO 3HaueHui ¢yHkiuu. [loctpoenue
rpadukoB QYHKINHU, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMU

2-3

Ipakmuyeckoe 3anamue Ne20
HaxosxaeHue o0acTy onpeaeaeHns 1 MHOKECTBA 3HAYeHUH (QYHKIIUU

CBoiicTBO (bYHKHHHI MOHOTOHHOCTB, YCTHOCTb, HCUHECTHOCTDb, OIrPAHUYCHHOCTD,
TICPpUOAUIHOCTE.

HpOMe)Ky’TKI/I BO3pacCTaHUuAd U y'6BIBaHI/I$I. Haubomnbiiee 1 HauMeHbIIIee 3HAUCHUE (I)yHKI_II/II/I
Touku OKCTpEMYyMa.
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Bueayoumopnaa camocmosamenvuan paboma cmy0eHmos:
Cocmasnenue onoprozo koHcnekma « Buowt ¢pynkyuii u ux epaghuxuy.

1.4.2.
CrenenHnasi,
NoKa3aTeJbHast U
Jorapupmuyeckas
GyHkunm, ux
rpaguxku

PesynbTaThl 0cBOeHHs YUeOHOI 1eSITeIbHOCTH

IIpeamerHbIe:

AOJI5KeH 3HATD - NOHAMUsA 00pamHou GynKyuu, ONpeeIIeHne BUIa epaguxa 0opammuotl
@yHKYuu; TOHSITUS CTETIEHHBIX, TTOKA3aTEIbHBIX, JOrapU(PMHUUECKUX, KX CBOWCTBA U BUIBI
uX TpaguKoB;

JO0JIKeH yMeTh — HaX0/IUTh 00JacTy onpezeneHus U o01acTu 3Ha4YeHUH PyHKIMU; CTPOUTh
rpaduk oOpaTHOI PyHKINHU; TPUMEHITH CBOMCTBA QYHKIMM NPU HCCIET0BAHUN
YpaBHEHUH U pPELICHUH 33/1a4 Ha SKCTPEMYM; BBIYUCIIATh 3HAYEHMs] PYHKIUN MO 3HAUYECHUIO
apryMeHTa; ONpe/eNATh MOJIOKEHUS TOUKU Ha rpaduke Mo ee KOOpJUHATaM U Hao0opoT;
HCII0JIb30BaTh CBOMCTBA (PYHKLUHN JJI CPAaBHEHMSI 3HAUEHUH CTENeHEN U JIoTapu(MOB.
MeTtanpeaMeTHble: TOTOBHOCTh U CLIOCOOHOCTh K CAMOCTOSITEIbHONU HH(OPMAIIMOHHO-
M03HABaTEIbHON JAESITEIbHOCTH, BKIIIOYasi YMEHHE OPUEHTUPOBATHCS B PA3IMUHbIX
MCTOYHUKAX UHPOPMAIUH, KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO,
MOJY4aeM Y0 U3 Pa3JINYHbIX HCTOYHUKOB.

Conep:xanue y4yeOHOIro MaTepuaJa:
O6parnbie Gynakuun. O61acTh ONpeIeeHusT U 00IaCTh 3HAUYCHUN 00paTHOM (YHKITUH.

Crenennas, okaszareibHas U JorapudMuueckast GyHKIINU, UX TpaduKy.

2-3

Ilpakmuuecxoe 3auamue Ne 21.
[TocTpoenue rpadmkoB CTEIIEHHOM, TTOKA3aTeIbHON U JIorapupMUIECKON HyHKITUH.

Bueayoumopnasa camocmoamenvnasa padoma cmyoenmoes:
Buvinonnenue uccnedosamensvckozo npoexma «Ilocmpoenue epaguxosy.
Buinonnenue 3aoanuii «Ilposepv cebosy.

Ilocmpoenue epaguxos hynxyuli no UHOUBUOYATLHBIM 3A0AHUSM.

1.4.3
Tpuronomerpuveckue
byHkunn 1 ux
rpadpuku

Pe3yabTarhl 0CBOCHUSI YUeOHOM AeATEIbHOCTH

IIpexmeTHbIE:

JO0JIKEeH 3HATD - NOHAMUs 00pamHou yHKyuu, onipeieIeHIe BUAa epaguxka oopamHoll
@yHKYyuu; TOHSITHE TPUTOHOMETPUUYECKON PYHKIIMHU, CBOMCTBA U BUIBI TPaAdUKOB;

AO0JIZKeH YMeThb — HaX0/IUTh 00JIaCTH OTIpe/ieNIeHUs M 00JacTu 3HaueHUH (QyHKIMU; CTPOUTH
rpaduk oOpaTHOI QPYHKINU; TPUMEHSITH CBOWCTBA (DYHKIIMI MPU UCCIEIOBAHUN
YpaBHEHUH U peIIeHUH 3a]1a4 Ha SKCTPEMYM; BBIUUCIIATh 3HAUYEHUs QYHKIHH 110 3HAYCHUIO
apryMeHTa; ONpe/eNsATh MOJIO0XKEeHUs TOUKH Ha rpaduke Mo ee KoopJIuHaTaM U Ha000poT;
UCIOJIb30BaTh CBOWCTBA (QDYHKIMH /Ul CpaBHEHUS 3HAYCHU CTeneHel U jorapu@mos;
CTPOMTH TpaUKH CTENEHHBIX U JorapupMUUecKix GYHKUUN; cmpoums epaduxu
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06paAMHBIX MPUSOHOMEMPUYECKUX PYHKYUIL U onpedeneHue no epaguKkam ux coucms;
BBITIOJIHATH IpeoOpa3oBaHusi rpauKoB.

MertanpeaMeTHble: 03HAKOMIICHHE C TIOHSATHEM HETIPEPHIBHOM MEPHOANYECKON (PYHKITUH,
(dbopmynHupoBaHUE CBOMCTB CHHYCAa U KOCHHYCA, TOCTPOCHHUE MX TPAPHUKOB;

03HAKOMJICHUE C MTOHATHEM FapMOHUYECKHUX KOJIeOaHHUH U IpUMepaMH TapMOHUYECKUX
KoJieOaHMH JJ1s1 OMUCAHUS TPOLIECCOB B (DU3MKE U IPYTUX 00JIACTAX 3HAHUS;
03HAKOMJICHHE C TIOHATHEM Pa3phIBHON MEPHOIHUeCKON (HYHKIINH, (GopMyTupOBaHUEe
CBOWCTB TaHT€HCA M KOTAHT€HCAa, IOCTPOCHUE MX TPa(UKOB; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSTEIEHONW MH(POPMAIIMOHHO-TTO3HABATEIBHOM JIEATETLHOCTH, BKIIOYAs yMEHHE
OpPUEHTHUPOBATHCS B PA3IMYHBIX UICTOYHUKAX WH(OPMAIINN, KPUTHIECKU OLIEHUBATH U
MHTEPIPETUPOBATh HHPOPMAIIUIO, TIOTYIaeMYI0 U3 Pa3IMYHBIX HICTOYHHUKOB.

Tpuronomerpuueckue GpyHKIMH U uX rpaguxu. OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIUU.

Ipaxmuuecxoe 3ansmue No 22.
[TocTpoenue rpadukoB TPUTOHOMETPHUUECKUX (PYHKITHI.

Bueayoumopnasa camocmoamenvnasa paboma cmyoenmos:
Buvinonnenue uccnedosamenvcrkoeo npoexkma «Ilocmpoenue epaguxosy.
Buinonnenue 3aoanuii «Ilposepv cebsy.

Ilocmpoenue epaghuxos ynkyuil no UHOUBUOYATLHLIM 3A0AHUSIM.

Tema 1.5 YpaBHuenust

1 HepaBeHCTBa

14

151
YpaBHeHus u
HepaBeHCTBA.

Pe3yabTarsl 0CBOECHUS Y4eOHOM 1eATEIbHOCTH

IIpenmeTtHbIe:

J0JI7KEeH 3HATh — OCHOBHBIX IPUEMOB PELICHUS BCE BUI0B YPaBHEHUI; alTOPUTM PEIICHUS
KBa/IpaTHBIX YpaBHEHHIA;

J0JIKEeH YMeTh — PellaTh palMoHalbHbIE, UPPALIMOHAIBHBIE, TI0OKa3aTeIbHbIC U
TPUTOHOMETPHUUECKHE YPABHEHUS; PEeIIaTh YPaBHEHHsI C IPUMEHEHUEM BCEX IMPUEMOB
(pa3nokeHus Ha MHOYKUTEIN, BBEJICHHSI HOBBIX HEM3BECTHBIX, MOJICTAHOBKH, IPpauuecKoro
METO/1a).

MeTanpeaMeTHbIe: 03HAKOMIIEHHUE C TPOCTEUILIMMHU CBEJACHHUSIMU O KOPHSIX
anreOpanvecknx ypaBHEHUH, MOHATUSMU UCCIIEOBAHNS YPAaBHEHUH U CHCTEM ypaBHEHUI;
MMOBTOPEHUE 3aMKCH PEIICHUs CTAaHIAPTHBIX YPaBHEHUMN, TPHUEMOB MTPe0Opa30BaHus
YpaBHEHUH Ui CBEACHHS K CTAHJAPTHOMY YPaBHEHHIO.

14

OcHOBHBIE IPUEMBI PELICHUS YPABHEHUHN U CUCTEM ypaBHEHMH. PenieHne HepaBeHCTB
U CUCTEM HEpPABEHCTB.

Pemenue anreGpandeckux ypaBHEHUN U CHCTEM YpaBHEHHI.

2-3
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Pemenne noka3atelnbHbIX, JOTapU(PMUUECKUX YPABHECHHI.

Ilpaxmuueckoe 3ansmue Ne23.
Pemenne nokasaTenbHbIX, JOTapUPMUUECKUX YPABHEHUHN U CUCTEM ypaBHEHHUM.

[IpuMeHeHe MaTeMaTHYEeCKUX METOIOB ISl PEIICHHS COJIePKATEIbHBIX 3a7a4 U3 2
pa3IUYHBIX 00JIaCTe HAYKU M TIPAKTUKHU
O6o001IeHNEe 3HAHUA. 2
Bueayoumopnasa camocmoamenvnasa padooma cmyoenmos:
Ilosmopenue nekyuoHHo20 mamepuaia.
Cocmasnenue onopHo20 KOHCneKma no meme «Aneopumm peueHus: ypasHeHuiLy .
Buvinonnenue konmponvnvix mecmos u mpeHaxcepuvix 3a0anuli.
Iloocomoska k oughepenyuposanromy 3auemy.
NuddepeHuupoBaHHDBII 3aUeT. 2
Bcero 3a 1 cemecTp: 102
2 cemecTp
PA3EJI 2. TEOMETPUA 62
Tema 2.1 Pe3yibTaThl OCBOEHUSI YUeOHOI JesITeILHOCTH 2-3
KoopauHaTsl 1 IIpeameTHbIe: 16
BEKTOpbL. J0JIKEeH 3HATD - IOHATHS BEKTOPA; MOHATHUS YIiia MEX Ay MPSMBIMH, II0CKOCTAMU4
J0JIKeH YMeTh - HAXO/IUTh PACCTOSTHUE MEXKY TOUKAMU Yepe3 KOOPIAUHATHI; HAXOAUTh
KOOPJMHATBI CEPEMHBI OTPE3Ka; MPOU3BOIUTH ACUCTBUS HAJ BEKTOpaMH (CIOKEHUE,
BBIYMTAHNE, YMHOKEHHUE); HAXOAUTh YpaBHEHUE OKPYKHOCTH, c(hephl, IIIOCKOCTH;
HaXOJUTh CKAJIIPHOE MPOU3BEICHNE BEKTOPOB.
MeTtanpeaMeTHble: YMEHHE IPUMEHSATH TEOPHUH IIPH PEIICHUU 33]1a4 Ha JCHCTBUS C
BEKTOpaMH, KOOPIUHATHBINA METOJI, IPUMEHATH BEKTOpA AJISl BEIUKMCICHHS BETUYHUH YIJIOB U
PaCCTOSIHUI; 03HAKOMUTH C JIOKa3aTelbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PaCTOJIOKEHUH MPSMBIX U TUIOCKOCTEH ¢ MCTIOJIb30BAHUEM BEKTOPOB.
Coaep:xkaHue yueOHOro MaTepuaJa:
Bextops! Ha iockoctu. JleiicTBus HaJ BeKTopaMu. Pa3noxkeHne BeKTopa Ha 2
COCTaBIISAIOIIHE.
[IpssMoyronpHBIE KOOPAWHATHI HA TIOCKOCTH. DOPMYIBI ISl BBIYUCIICHUS JITUHBI BEKTOPA, 2

yrijia MCXKJY BEKTOpaMU, paCCTOAHNUEC MCIKY ABYMS TOYKAMHU.

Ilpaxmuuecroe 3anamue No 24
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BrinosHeHue neicTBUI HAJl BEKTOPAMU HA MJIOCKOCTH.

Bexropsl B mpocTpanctse. CBOICTBAa BEKTOPOB. PaznokeHre BEKTOpa Ha COCTABJISIIOIIME.
Pemenue 3amau.

TTngaMovronkARBIE KOONTUHATKI B TnocTnadcTRe. [Inarnma maxoxnenus KOOpI[I/IHaT
REKTONA R MnocTpaHcTBe. [IpaBuia neicTBUN ¢ BEKTOPaMU, 3aJaHHBIMU
KOOPAMHATAMHU.

Ilpakmuuecxoe 3anamue Ne 25.
DopMyIIbl T BEIYUCICHUS JITTUHBI BEKTOPA, YIiIa MKy BEKTOPAMH, PACCTOSHUS MEKTY
JBYMSI TOYKAMHU.

CxansipHO€ U BEKTOPHOE MPOU3BEICHUS] BEKTOPOB.
Ipaxmuuecxoe 3ansamue No 26
Penienne Gpuznuecknx u TEXHMUECKHUX 3a/1a4 C TOMOIIbIO BEKTOPOB.

O606mmenue 3Hanuil. KontponpHas padota Ne 3.

Bueayoumopnasa camocmoamenvnasa paboma cmyoenmos:

AHnanuz memamuku coobwjenuil, 00K1a008 0 NPUMEHEHUU 8EKMOPO8 Ol peuleHus 3a0at.
llosmopenue nexyuonHo2o mamepuana no meme.

Buvinonnenue uccnedosamenvckozo npoekma « Bekmopul 6 npocmpancmeey.

Buvinonnenue koHmponbHbix mecmog no y4eOHuKy, no020mosumscs K KOHMpPOAbHOU
pabome.

Tema 2.2.
IIpsiMble U II0CKOCTH
B NIPOCTPAaHCTBe.

Pe3yabTarbl 0CBOECHUS Y4eOHOM 1eATEIbHOCTH

IIpenmeTHbIe:

JO0JI7KEeH 3HATD - MOHSITUA NapaJUIeIbHOCTU U NMEPIEHINKYISIPHOCTH MPSIMBIX Ha
IJIOCKOCTH M B POCTPAHCTBE; MOHATHE MAapAJJICIIbHOCTH U MEPHEHIUKYISIPHOCTH MPSMOM
Y TUIOCKOCTH B MPOCTPAHCTBE; MOHSATUE MAPAIIEIBHOCTH U MEPIEHAUKYIIPHOCTH
IJIOCKOCTEH B IPOCTPAHCTBE; MPU3HAKH MAPAIIEIBHOCTH U MEPIEHANKYISIPHOCTH HPSAMBIX
Ha TUJIOCKOCTH; MOHSATHE MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, (OPMYITHPOBKA TEOPEMBI
[Mudaropa; NOHATHSA TPOCTEHIINX TPUTOHOMETPUIECKUX (PYHKIIMIA;

J0JI7KeH YMeTh - PAacliO3HaBaTh HAa YEPTEkKaxX U MOJIENSIX MapauIeIbHbIE U
MEepHIEHIUKYIISIPHBIE MTPSIMBIE, INIOCKOCTH; OMUCHIBATh B3AMMHOE PACIOJIOKEHUE IPSIMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE; AHAJIM3UPOBATh B MPOCTEUIINX CIydasX B3aUMHOE
pacmoiiokeHue 0ObEKTOB B MPOCTPAHCTBE; IPUMEHSThH JUIsl PEIICHUS 3a/1a4. .
MeTtanpeamMeTHblie: yMeTh (OPMYIHPOBATH U IPUBOJUTH J0KA3aTENbCTBO MPU3HAKOB
B3aMMHOI'0 PACIOJIOKEHUS MPSIMBIX U MJIOCKOCTEH. paclio3HaBaTh Ha YEPTEXKaX U MOJEIISIX
Pa3IMYHBIX CIYy4aeB B3aMMHOIO PACIOJIOKEHUS MPSIMBIX U IJIOCKOCTEH, apryMEeHTHPOBATh
CBOM CYXKJIeHUS; (HOPMYIHUPOBATh ONIPEICICHHS, IPU3HAKU U CBOMCTBA MapallIeIbHbIX U

26
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NCPpHCHAUKYIIAPHBIX HJIOCKOCTGI\/JI, ABYI'paHHBIX U JIMHEHHBIX YTJIOB; BBIIIOJIHATDH
MOCTPOCHUSA YIJIOB MCXKIY IMMPAMBIMU, HpSIMOfI 1 IJIOCKOCTBIO, MCIKAY IJIIOCKOCTAMU I10
OINMMCAHUIO U PACIIO3HABATh UX HA MOJICIIAX.

Conepxxanue yueOHOro Marepuaja
B3anMHOe pacnosiokeHue IByX NPsAMBIX B IPOCTPAHCTBE. YTOJ MEXKAY HPSIMBIMHU.

Ilpakmuueckoe 3anamue Ne 27
Pemenue 3a1a4 Ha HAXOXKJCHHUE YTIIOB MEKIY TPSIMBIMHU.

[TapamienpHOCTE IPSAMOM M INIOCKOCTH, APAJIIENBHOCTD IIIOCKOCTeN. [lapamnensHoe
IIPOEKTUPOBAHUE U €70 CBOMCTBA.

[lepneHIuKyNIApHOCTD NMPAMBIX U MII0CKOCTeN. CBSA3b MEXIY NapalieIbHOCTHIO U
MEPIEHIUKYISIPHOCTBIO MPSIMBIX U TUIOCKOCTENH. OpTOrOHAIbHOE TPOEKTUPOBAHME.

Ipakmuuecxoe 3ansamue No 28.BexTopHOe ypaBHEHHE MPSIMOU M TUTOCKOCTH.

Ipaxmuuecxoe 3ansmue No 29.
B3auMHOe pacnosnoxeHne npsIMON U IJIIOCKOCTH. YTOJI MEXKTy IPSIMOU U IIJIOCKOCTBIO.

JIByrpaHHbIi yroJ. YToJI MeXay IIOCKOCTIMU. [leprneHauKyIsIpHOCTh JBYX IIOCKOCTEH.

Ilpaxmuueckoe 3ansmue Ne 30
Pemenue 3agau Ha BRIYMCIICHUE TEOMETPUICCKUX BEJIMYHH.

I'eomerpudeckue mpeoOpazoBaHUs MPOCTPAHCTBA: MTAPAIIICITBHBIN TIEPEHOC, CHMMETPHS
OTHOCHTEIIEHO TIOCKOCTH.

Ilpakxmuuecroe 3ansmue Ne 31.
Pemenue 3agau no pazzaeny: «IIpsimblie U MIIOCKOCTH B TPOCTPAHCTBE.

Bueayoumopnasa camocmoamenvnasa paboma cmyoeHmos:

Ilosmopenue nexyuonHo2o mamepuaia, paboma co cNpagoOUYHUKAMU NO MaAmemMamuxe.
IlosmopeHue wKonIbH020 Mamepuana U3 2eomMempuu.

Paboma c koncnekmom,; pewenue 3a0au no meme, 8blyUUMb OCHOBHbIE MEPMUHBL O MeMe
U N0020MOBUMbCS K OUKMAHMY,; pa300pamuv cxemy, 3anoIHUmMs madauyy.

Iloobop ungopmayuonuwvix mamepuanos OJisi COCMasieHus Kpocceopod.

Buinonnenue uccnedosamenscrozo npoexma «llapannenvnoe npoexmupoganue.
Boinonnenue KT.

13

Tema 2.3. MHOrorpaHHMKHU U KpyIJble TeJia

26

Tema 2.3.1
MHOrorpaHHHMKH.

PesynbTaThl 0cBOCHUSs1 YUeOHOI eI TEIbHOCTH
IIpeameTHbIe:

12
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AOJIZKEeH 3HATH - BHJIbl MHOTOI'PAaHHUKOB U MX CBOICTBA, OCHOBHBIE 3JIEMEHTHI; TEOPEMY
[Mudaropa; HOHATHS TPUTOHOMETPUUYECKUX (PYHKIUN; (GOPMYIIBI IEPUMETPA U TIOLIAN
MHOTOYT'OJIbHUKOB;

J0JIZKeH yMeThb — n300paykaTh MHOTOT'PAHHHUKH U BBITIOJIHEHHE MTOCTPOSHHS Ha
M300paKEHUSX M MOJAEIISIX MHOTOTPAaHHUKOB; BBIYHCIATH JHHEHHBIC JIEMEHTHI U YTJIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHSIX, CTPOUTH MPOCTEHIITNE CEUCHNUs KyOa, IPU3MBI,
MUPaMUb]; pelIaTh MPOCTEHINE 3a1a4n; N300pakaTh OCHOBHBIE MHOTOTPAaHHHUKH U
BBITIOJTHEHUE PUCYHKOB I10 YCIIOBHSIM 3a]1ad.

MertanpeaMeTHble: YMEHHE apTyMEHTHPOBATh CBOM CY)KJCHHS; OTICHIBATh PA3IUIHBIX
BU/IBl MHOTOTPAaHHHUKOB, TIEPEUUCIIATh UX JIEMEHTHI M CBOICTBA; YMEHUE IMPHUMEHSTh
(baxThl ¥ CBEJICHHSI U3 TUTAHUMETPHH.

Cooepotcanue yuebnozo mamepuana.
Bepmunel, pedpa, rpaHu MHOTOTpaHHUKA. Pazsepmia. Muozoepanmuwie yenvi. Boinykivie
MmHuozoepannuxu. Teopema Diinepa.

[Ipsimast u naknonnas npusma. [pasunpHas npusMma. [lapamnenenunesn. Ky6.

[Iupamuna. ITpaBunbHas nupamuaa. Y cedennas nupamuga. Terpasap. CuMMeTpuu B
Ky0Oe, B mapajuienenunesie, B Ipu3Me 1 NupaMuje.
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Ilpakmuuecxoe 3ausamue Ne 32.
Pemenue 3a1ay Ha MHOTOTPaHHUKHU.

Ilpakmuuecxoe 3auamue Ne 33.
Pemenue 3a1ay Ha MOCTPOCHHE CEYCHHI B MHOTOTPaHHHUKAX.

[IpaBunbHBIE MHOTOTPAHHUKH (TETpadp, KyO, OKTadap, NOACKadIp U UKOCAIP).

Bueayoumopnasa camocmoamenvnasa paboma cmyoeHmos:

Cocmaenenue Kpamkoz2o cnpagouyHo20 Mamepuaa.

Uszeomoenenue mooenetl.

Ananuz memamuxu coobwenutl, 00k1a008 no meme «llpasunvrvie MHO202PAHHUKILY.

Tema 2.3.2
Tesia 1 moBepxHOCTH
BpalleHUsI.

Pe3yabTarbsl 0CBOCHUSI YUeOHOM AeATEIbHOCTH

IIpeamerHbIe:

AO0JIZKeH 3HATh - XapaKTePUCTUKU U N300pa’keHUe Tl BpallleHHsl, UX Pa3BEPTKH, CEUECHUS;
AO0JIZKeH YMeThb — 300pakaTh OCHOBHBIE KPYTJIble TeJla U BBIINOJIHATh PUCYHOK IO
YCIIOBUIO 33J1a4M; PEIIaTh 3aa4l Ha IOCTPOECHUE CEYEHU, BBIYMCICHUE JIINH,
pacCTOSIHUM, YIII0B, IIOMIAICH.

MertanpeaMeTHble: 03HAaKOMJIEHHE C BUIaMU TeJ BpallleHus, (GopMyIHpOBaHUE X
OTIpe/ieIeHUH U CBOMCTB; (OPMYIHUPOBAHUE TEOPEM O CEYSHUH IIapa IUNIOCKOCTHIO U
IUIOCKOCTH, KacaTesIbHOM K cdepe; BiIaJJeHHe HaBbIKaMU TI03HAaBaTeNIbHON pedeKcun Kak
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O0CO3HaHHUA COBCPIIACMBIX I[€I>'ICTBHI>'I N MBICJIMTCIIBHBIX ITPOLCCCOB, UX PC3YJIbTATOB U
OCHOBaHHﬁ, rpaHull CBOCTO 3HAHUA U HC3HAHU A, HOBBIX ITIO3HABATCIILHLIX 3a1a4 U CPCACTB
JJIA UX JOCTHXKCHHUA

Coaep:kaHue y4eOHOI0 MaTepHaJia.
Hunmuaap u konyc. OcHOBaHME, BBICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yrolasi,
pa3BepTKa. Y CEUEHHBIN KOHYC.

Hlap u cdepa, nx ceuenus. KacarenpHas miockocTs K cdepe.

Ilpaxmuueckoe 3ansmue Ne 34,
YpaBHEHUE OKPYKHOCTH, Cephl, TUIOCKOCTH.

Ipaxmuuecxoe 3anamue Ne 35.
Pemenue 3agau no reme: «Tena 1 TOBEPXHOCTH BPAILICHUS.

Bueayoumopnasa camocmosamenvnana paboma cmyoenmos:
Ilosmopenue nexyuonno2o mamepuana.

Ananuz memamuku coobwenuii, 0ok1aoos no meme «Iena epawjeHusy.
Iloobop mamepuana 0ns cocmasieHus Kpocceopod.

Tema 2.3.3
HN3mMepeHus B reoMeTpUm.

Pe3yabTarsl 0CBOEHUSI y4eOHOM eATeJIbHOCTH

IIpenmeTrHble:

HOJIKeH 3HATh - (HOPMYJIBI JUIsl BBIYUCIICHUS TUIOIIA IeH TOBEPXHOCTEH MHOTOTPaHHUKOB U
TeJN BpalleHust; popMyibl IEpUMeTpa U IJIOLIaAd MHOTOYTOJIbHUKOB; Teopemy [ludaropa;
MOHATHS TPUTOHOMETPUUECKHUX (YHKIIHIA;

J0JIKeH YMeTh — peliaTh 3a/1a4 Ha BEIYMCIICHHUE TUIOIaIed TUIOCKUX GUTyp
MIPUMEHEHHEM COOTBETCTBYIOIIUX GOpMYI U (PaKTOB U3 MIIAHUMETPUH; PEIIATh 33]a4l Ha
npuMeHeHue (opMyJl BEIYUCICHHS] 00bEMOB; pelllaTh 33/]aul Ha BBIUKCICHHE TUIoIaaen
MMOBEPXHOCTU MPOCTPAHCTBEHHBIX TEJl.

MeTanpeaMeTHbIe: [IEI€YCTPEMICHHOCTh B IIOMCKAX U MPUHITHH PEIICHUN,
CO00pPa3UTENHLHOCTD U MHTYHIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN

Coaep:kaHue yueOHOI0 MaTepHaJia.
@opMyIbl Al BHIYUCICHUS MJI0IIaAei MOBEPXHOCTEl MHOTOTPAaHHUKOB U KPYTJIBIX
tTea. Pemienue 3agauq.

Ipakmuyeckoe sanamue Ne 36.
Pemenue 3a1a4 Ha BEIYMCIECHNE IIONAIEH TOBEPXHOCTU MPOCTPAHCTBEHHBIX TEJ

O6o06muenne 3Hannit. KonTposisHas padota Ne 4.

Bueayoumopnaa camocmoamenvnan paboma cmyoenmog:
Cocmasnenue Kpamko2o CHpagoyHo20 Mamepuaid no meme.

22




Ananuz memamuxu coobuenuil, O0K1a008, pegpepamos 0 NpUMeHeHUuU MHO202PAHHUKOS 6
0yoyweti npogheccuu.

PA3JAEJI 3. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

40

Tema 3.1.
ITocaenoBaTe IbHOCTH.
IIpenen
nocJjie10BaTeJIbHOCTH.

PesynbTaThl 0cBOeHUSsI YUeOHOI e TeJIbHOCTH

IIpeamerHbIe:

HOJIKeH 3HATh - IOHSITHEM YHMCIIOBOW MOCIEA0BATENbHOCTH, CIIOCOOBI €€ 3a/1aHus,
BBIYMCIICHUS €€ YWICHOB; (POPMYJIbl CYyMMbl OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
IIporpeccuy,

JO0JIKeH YMeThb — BBIYMCIIATH WIEHBI YUCIOBOM MMOCIEA0BATEIbHOCTH; BBIUNCISATH CYMMBbI
0EeCKOHEYHO yObIBaIOIIEeH reOMETPpUUYECKON IPOTPECCUH; peliaTh 3a/JadyH.
MeTtanpeaMeTHble: YMEHHE CAMOCTOSATEIBHO ONPEAEIATh LU ASITeIbHOCTH U
COCTaBJIISATh IUIAHBI IEATEIBHOCTH; CAMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIILHOCTh; UCIIOIb30BaTh BCE BOZMOKHbBIE PECYPCHI ISl TIOCTHKEHUS
MTOCTABJICHHBIX LeJIeH U pealn3aliy JIaHOB e TEIbHOCTH; BBIOUPATh yCIIEIIHbIE
CTPaTErvy B Pa3JIUYHBIX CUTYyalUsX.

Coaep:kaHue yueOHOI0 MaTepHaJia.
ITocnenoBarenpHOCTH. CII0COOBI 3aJaHUsI U CBOWCTBA YHUCJIOBBIX IMOCIEA0BATEILHOCTEN.
[TonsiTre 0 Ipenesie mocae0BaTEIbHOCTH.
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Ilpaxmuueckoe 3ansmue Ne 37.
UucnoBas 1mocienoBaTelIbHOCTh, CIIOCOOBI €€ 3aaHusl, BRIYUCICHHS YJICHOB TOCIE0 -
BaTeJnbHOCTH. [Ipesen nocineaoBaTeIbHOCTH.

IIpakmuueckoe 3anamue Ne 38.
CvMMuDOBaHHUE TIOCIENOBaTeNbHOCTEH. beckoHeyHo yObIBamINas reoMeTpuuecKas
MIPOTPECCHSI U €€ CYMMa.

Bueayoumopnaa camocmoamenvnan padoma cmyoenmog:
Ilosmopenue nekyuonno2o mamepuaia.
Cocmaenenue Kpamrko2o cnpagoyHo20 Mamepuaia no meme.

Tema 3.2.
IIpousBoanas pyHkuun

Pe3yabTaThl 0CBOCHUSI Y4eOHOM JeSITEIbHOCTH

IIpeamerHbIe:

JAOJI5KE€H 3HATh - MEXaHUYECKUU YU F€OMETPUYECKUI CMBICII IIPOU3BOJHON; AJITOPUTMA
BBIYUCIICHUS IIPOU3BOJHOM HA IIPUMEPE BBIYUCIICHUSI MTHOBEHHOW CKOPOCTH U YIJIOBOT'O
Koa(puIIMeHTa KacaTelbHOW; TabIMIly MTPOU3BOHBIX 3JIEMEHTAPHBIX (QYHKIUI; TpaBuiia
BBIYUCIICHUS IIPOU3BOIHBIX;

A0JI2KeH YMeThb — BBIUUCIISATh POU3BOIHbIE (PYHKIIMH; HAXOAUTh IPOMEXYTKH

18
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BO3pacTaHMsl U YObIBAHHsI, TOUKH SKCTPEMYMa; BEIYMCIIATH HanOOJIbIlIee 1 HANMEHBIIIEe
3Ha4YeHUs1 (PYHKIUH; TIPOBOJHUTH UCCIIEA0BAaHUE (DYHKIINUHU.- 03HAKOMIICHHE C TIOHSATHEM
IIPOU3BOIHOM; MPUMEHSATH IPOU3BOAHYIO JJISl PELIEHUS 3aJjau: COCTABJICHUE YPaBHEHUS
KacaTeJIbHOU B 00IIEM BHJIE, HAXOXKIEHNE HanOO0JIbIIEr0, HANMEHBIIIEr0 3HAUCHHSI U Ha
HAXO0KJICHHE TOYEK IKCTPEMyMa, IPOMEKYTKOB BO3pACTaHUs U YObIBaHUS (DYHKINU;
WCCIIeIOBaHUS (PYHKITHH.

MertanpeaMeTHble: ycBoeHue npasuil AuddepeHunpoBanus, TaOIUIIbI POU3BOIHBIX
3JIEMEHTapHbIX (PYHKIUH, IpUMEHeHue 115 AU epeHupoBanus QyHKIUI, COCTaBICHUS
YpaBHEHHUS KacaTelbHOW; YMEHHE CaMOCTOSTEIbHO ONPEAEIATh LU ACITEIbHOCTU U
COCTaBJIATH IUIAHBI IEATENBHOCTH; CAMOCTOSITEILHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh JIEATEIILHOCTh; UCIIOIb30BaTh BCE BOZMOKHbBIE PECYPCHI ISl IOCTHKEHUS
MIOCTABJICHHBIX IIeJIel U peanu3alyy IIJIaHOB JEeSTeIbHOCTH; BIOMPATh YCIEIIHbIE
CTpaTervy B pa3INYHbIX CUTYaIHsIX.

Conep:xanue y4eOHOIro MaTepuaJa:
[IpousBonnas. [louarue o npousBoHOM PyHKIIMY, €€ reOMeTpHUUeCcKUd U HU3NYECKUit
CMBICI. YpaBHEHHUE KacaTelbHO! K rpaduky GyHKIUH.

[IpousBoaHbIE CYMMBI, Pa3HOCTH, MMPOU3BEIECHHUS, YaCTHOTO. [IpOU3BOIHBIE OCHOBHBIX
3J€MEHTApHBIX QYHKIHII.

Ilpaxmuueckoe 3ansmue Ne 39.
BrrunciieHne mpon3BoIHBIX.

Ilpaxmuueckoe 3ansmue Ne 40.
[IpaBuna u hopmyinsl gudPepeHupoBanms, TabaMIIa TPOU3BOTHBIX AIEMEHTAPHBIX

GhyHKIH.

Ipakmuueckoe 3anamue Ne 41,
MeXxaHUYeCKU M TeOMETPUUYECKUN CMBICI NMPOW3BOJHOW. YpaBHEHHE KacaTeIbHOMU K
rpad®uKy pyHKIHH.

[IpumeHeHre MPOU3BOAHON K HCCIEIOBAHUIO (DYHKIIUN U TOCTPOCHUIO IPaQUKOB.
Ipaxmuueckoe 3anamue Ne 42.
HccnenoBanue GyHKIIMU € TOMOIIBIO TPou3BoaHOM. [locTpoeHue rpadukos.

HpI/IMepH HUCIIOJIb30BaHUA HpOHSBOHHOﬁ JJIA HAXOXKACHHUA HAWJIYUIICTO PpCHICHUA B
IPUKIAOHbIX 3aJa4ax. BTOpaH IMponu3BoOJHasA, €€ FCOMeTpI/I‘leCKI/Iﬁ n (1)143H‘ICCKPII>1
CMBICJI.

Ilpakmuueckoe 3anamue Ne 44.
Haxoxx1eHre HanOoJplIero, HAMMEHbBIIET0 3HAYSHHSI M DKCTPEMaJIbHbBIX 3HAaYeHUH (YHKIUH.

O606menne 3nanmit. KonrponbHast padora Ne 5.
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Bueayoumopnaa camocmoamenvuan paboma cmyoeHmos:

Ilosmopenue nekyuoHHo20 mamepuaia.

Buiyyyume mabnuyy u npasuna ebluucienus npou3800HbIX.

Buinonnenue mpenasicepuvix 3adanuil.

Buvinonnenue konmponvubix mecmoa.

AHnanuz memamuku coobwenuii, 00K1a008, pegpepamos 0 NPpUMeHeHUU NPOU3B0OHOU 6
uzuke u mexuuxe.

Tema 3.3
HNuTerpay u ero
NpUMEHeHHe

Pe3yabTaThl 0CBOCHUS Y4eOHOI 1eATEILHOCTH

IIpenmerHbIe:

JA0JI5KeH 3HATh - TAOJIUIY U MPaBHJIa BEIYMCICHUS TIEPBOOOPA3HBIX; (DOPMYIY BHIUUCICHUS
IUTONI[AY KPUBOJMHENHOW TpalelK; MOHATHE HEONPEACIICHHOTO MHTErpaja; paBuia
BBIUHCIICHUSI HEOTIPEJEIEHHOIO HHTErPAIa; MOHATHS ONPEICTEHHOTO U HEOTIPEACIICHHOTO
WHTETpaJia; CriocoObl BBIYHMCIICHUS OTIPEICIIEHHOTO HMHTErpajia; TeopeMy HpioToHa —
JleiiOnuma;

J0JI5KeH YMeTh — BEIYUCIISITh IEPBOOOpa3HbIe QYHKITNN; BBIYUCIATH TUIOIIAb
KPUBOJIMHEWHOM TpameIuy; pemiaTh 3a/1a4d Ha CBS3b EPBOOOPA3HOM U €€ MPOU3BOTHOM
HAaXOJUTh MPOCTHIE HEOTIPEAECICHHBIE UHTETPAJIbl; HAXOAUTh MPOCTHIE OMPEACICHHBIE
WHTETPAJIBl; PEIIaTh 33/1a4d Ha IPUMEHEHNE UHTErpaja i BBIYUCICHUS (HU3MIECKUX
BEJIMYMH U TJIOMIAICH KPUBOJMHEMHOMN Tpaneuu.

MeTanpeaMeTHble: O3HAKOMJICHHE C TIOHSATHEM IEPBOOOPA3HON; N3YUCHHE MPABIIT
BBIYUCIICHUS TIEPBOOOPA3HOM; 03HAKOMIICHHE C TTOHATHEM KPUBOJUHEHHOH TpaIlelnH,
BBIUHCIICHUE TUIOIIAIA KPUBOJIMHEMHOW Tpareluy; BiIaJIcHUe HaBbIKaMH MO3HABATEILHOM
pedaexkcun Kak 0CO3HAHMSI COBEPIIAEMBIX JEHCTBUM M MBICITUTEIIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUWH, T'PAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX
3a7a4 U CPEACTB JUIsl UX JOCTHUKEHUS.

16

Conenskanue vueOHOT0 MATEDHAJIA:
[Tonstre nHTETpana u nepBoodpaznoi. Teopema Hprorona—JleitOHuA.
[IpaBuiia BEIYUCICHUS IEPBOOOPA3HOM.

Ipaxmuuecxoe 3anamue Ne 43.
Beruucnenue nepBooOpa3Hoi ist JTaHHON (YHKIMH.

HpI/IMeHCHI/Ie HHTCIrpalia JJIsd HAXO0XKACHUS IJI0Iaan KpHBOJ’IHHCﬁHOﬁ Tpancuuu.

Ipakmuyeckoe 3anamue Ne 44.
Brruncnenue nuomniaieil niaockux GUryp ¢ moMoubio MHTErpaa.

Ipaxmuuecxoe 3anamue Ne 45.
[IpuMeneHue nHTErpasa K BBIYUCICHUIO (PU3NYECKUX BEITUYHH.
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Ipaxmuuecxoe 3anamue No 46
[IpumeHneHune uHTErpasga K BBIYMCICHUIO IUIONAIM TOBEPXHOCTH BpPALlCHHUSL.

IIpaxmuueckoe 3anamue Ne 47. BorunciieHre MHTErpajoB.

O606menne 3nanmit. KonrponpHas padora Neb.

Brneayoumopuaa camocmoamenvuan paboma cmyoenmog:
Buiyyyume mabnuyy u npasuna evluucienus HeonpeoeienHo2o uHmezpaida.
Buvinonnenue mpenasicepnvix 3a0anuti, KOHMpPOILHLIX MECNOB.

PA3JIEJI 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEI.

30

Tema 4.1.
KomOunaropuka

Pe3yabTarsl 0CBOEHUSI Y4eOHOM 1eATeJIbHOCTH

IIpenmeTrHbIe:

J0JI5KeH 3HATh - MPaBUia KOMOMHATOPHUKHU U IPUMEHEHHUE TIPU PEIICHUH KOMOMHATOPHBIX
3a/1a4; TMOHATHS KOMOMHATOPHKHU: Pa3MEIIeHUE, COYeTaHHE, TIEPECTaHOBKA M (POPMYJIIBI IS
WX BBIYHUCIICHUS; GOPMYIIBI JUTsl BEBIYUCICHUS Pa3MeNIeHN, TEPECTAaHOBOK M COYETAaHUI
MIpH perieHuu 3aaad; 6uHoM HerotoHa u TpeyronbHuk [lackans;

JA0JI5KeH YMeTh — PelaTh KOMOMHATOPHBIE 3a7[a9d METOIOM Iepedopa U Mo MPaBUITY
YMHOKEHUS; pellaTh MPAKTUYECKUE 3a1a4H C UCII0JIb30BAHUEM MOHITUI U TPaBUII
KOMOMHATOPHUKH.

MeTanpeaMeTHbIe: TOTOBHOCTb U CTIOCOOHOCTh K CAMOCTOSITEIbHONW WH(POPMAITMOHHO-
MO3HABATEILHON JESATEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3ITUUHBIX
HMCTOYHUKAX HHGOPMAIUH, KPUTHIECKU OIICHUBATh U MHTEPIPETHUPOBATH HH(POPMAILIHIO,
MOJIy4aeM Y10 U3 Pa3IMYHbIX UCTOYHUKOB.

10

Cooeprcanue yueonozo mamepuana:
OcHoBHble OHATUSA KOMOHHaTOpuKH. [logcueT uncia nepecTraHoBOK, pa3MeleHH,
COYETaHUM.

2-3

Ilpakmuuecxoe 3anamue Ne 48
[Tpumenenue GopMyIt it BEBIYUCICHUS pPa3MEICHH, TEPECTAHOBOK U COUCTAaHU I
MPYU PEIICHUU 3a]1a4.

Ilpakmuueckoe 3ansamue Ne 49
Pemenue 3aay Ha nepe0Op BapUaHTOB.

®opmyna 6uHOMa HproToHa. CBOMCTBa OMHOMHMHANBHBIX KO3(DPHUIIUEHTOB.
Tpeyroabnuk [lackans.

Ipaxmuuecxoe 3anamue Ne 50.
Pemenue npakTuyecKuX 3ajad ¢ UCIOIb30BaHUEM MOHATUH U IPaBUI
KOMOHWHATOPHKH.
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Bueayoumopnaa camocmoamenvnan paboma cmyoeHmog:
O3nakomieHue ¢ meopemudecKumM Mamepuaiom (IeKYuoOHHbuLL MAMepuar).
Ananuz memamuxu coodowenutl, 00K1a008, peghepamos 0 NPUMeHeHUuU KOMOUHAMOPUKUL.

Tema 4.2
Ciayuaiinbie
BEeJINYHMHBI.
Yacrora n
BEpPOSITHOCThH
COOBITHH.

Pe3yabTaTbl 0CBOEHUS Y4eOHOI 1eITEILHOCTH

IIpeamerHbIe:

J0JI5KeH 3HATD - TIOHSTHS BEPOSITHOCTH COOBITUH, YCIIOBHOUM BEPOSTHOCTH;

JA0JI5KeH YMeTh — PellaTh 33Jja4i Ha BIYMCIICHUE BEPOSITHOCTEH COOBITHH.
MeTtanpeaMeTHbIe: U3YYEHHUE KJIACCUUECKOTO OMPENEIICHUS BEPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEW; pACCMOTPEHUE MTPUMEPOB BHIYHCICHUS
BEPOSTHOCTEM.

10

ConepxxaHue yueOHOro MarepuaJa:
Co0blITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHHE BeposTHOCTel. Kiaccuueckoe
OTpeJieNIeHUE BEPOSTHOCTH.

Ilpakmuuecxoe 3auamue Ne 51.
Pemenne 3aga4d Ha onpeniesieHUE BEPOSITHOCTH COOBITH.

TeopeMsl CI0XKEHNs U YMHOKEHHSI BEPOSITHOCTEN.

Ilpakmuuecxoe 3anamue Ne 52
Pemenue 3a1a4 Ha CIOKEHUE U YMHO)KEHUE BEPOSATHOCTEM.

[IpakTrueckoe 3anstue Ne 53.
BepostHocTh nosiBiieHus X0TsI ObI 0JTHOTO cOObITHSI. DOpMyIia TOTHOM BEPOSTHOCTH.

Bueayoumopnasa camocmoamenvnas paboma cmyoeHmos:

O3HaxomieHue ¢ 1eKyUOHHbIM MAMepUaiom.

Ananuz memamuxu coobweHutl, 00K1a008, peghepamos uz ucmopuu pasgumusi TB u o ponu
TB 6 orcusnu.

Tema 4.3
JAunckpernas
CJIy4YaiiHAsl BeJIMYUHA

M €€ YUCJI0BbIe
XapaKTepPUCTHKH

Pe3yabTarsl 0CBOCHUSI YUeOHOM AeATEIbHOCTH

IlpexmeTHbIE:

JOJIKEeH 3HATh - IOHATHE JUCKPETHOM CIIy4allHOW BEJIMYMHBI; 3aKOH PacIpeleICHHUS;
JOJIKEH YMeTh — pellaTh 3a/1a4y Ha ONPECIICHUE CIIy4allHOM BEJIMYUHBI.
MertanpeaMeTHble: TOTOBHOCTh M CLIOCOOHOCTh K CaMOCTOSITEIbHON MH(DOPMAIIMIOHHO-
[I03HABATEIbHON AEATEIBHOCTH, BKIIIOYasi YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX
MCTOYHMKAX UH(OPMAIH, KPUTUYECKU OLIEHUBATh U MHTEPIPETHUPOBATH NHPOPMALIHIO,
MIOJIY4AEMYIO M3 PA3JIMYHBIX HCTOYHHUKOB.

Conepxanue y4eOHOro MarepuaJa:
Cnyugaitnas BenuuuHa. JluckpeTHas ciaydaiiHas BETUYMHA. 3aKOH paclpeieTIeHus U
(GYHKIHS pacnpeieieHHs] BEPOSTHOCTEH.

2-3
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Ilpakmuueckoe 3anamue Ne 54. PerieHue npakTUYECKUX 3a7a4 HA HAXOXKICHUE
MaTeMaTHYECKOTO OKUJaHUs, JUCTIEPCUH CITy4YallHOW BETUYUHBI.

Bueayoumopnas camocmoamensnan paboma cmyoeHmos:
Ilosmopenue nekyuoHHo20 mamepuaia.
AHnanuz memamuku coobwienuli, 00K1a008, pepepamos o0 CIyYauHbIX BeTUUUHAX.

PA3JIEJI 5. IIOBTOPEHHE.
IMoBTOpEHHE Pe3yabTaThl OCBOEHHS YUeOHOI 1esITeTbHOCTH 6 2-3
IIpenmerHbIe:
JO0JIKEeH 3HATh - IOHATHE peiena, MPOU3BOIHOM (PU3NUECKUI U TeOMETPUUECKUM
CMBICIT), IEPBOOOPA3HOM, ONIPEICIIEHHOTO U HEOIPEEIEHHOTO UHTErpaja.; MOHATUS
MHOTOTPAaHHUKOB U KPYTJIBIX TEJT;
A0JIKeH YMeTh — peliaTh 3a/1a4M 10 CTEPEOMETPHU; BBIYUCIATH IPOU3BOJAHBIE U
nepBooOpa3Hble, MHTErpajibl U MPEelibl; HAXOIUTh KOPHU U JIOTapU(PMBL.
MeTtanpeaMeTHble: TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIbHONU HH(OPMAIIMOHHO-
M03HABATEIbHOMN JEATEIbHOCTH, BKIIOYasi YMEHHE OPUEHTUPOBATHCS B PA3IMUHbIX
HCTOYHUKAX UH(OpMAITIH.
Conep:xanue y4yeOHOIro MaTepuaJa:
Ilpakmuuecxoe 3auamue Ne 55.
Koopnunats! 1 BekTopbl. MHOTOTpaHHUKH U KPYTJIbIE Tela.
Ilpakmuuecxoe 3ausamue Ne 56.
Kopnu, crenenu, norapudmsl. [IpuMmenenue npon3BoAHON AJisl pelIeHUs 3a1a4.
[lepBooOpa3Hasi U UHTETpal.
ITokazarenbHble, TorapudMUIECKUe, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA. 2
Bueayoumopnaa camocmoamenvnan padoma cmyoenmog:
Ilosmopenue npotidenno2o mamepuana. BeinonneHue KOHMpPOIbHbIX MECMO8 U
mpeHadicepHulx 3adanuil. Boinonnume KP.
Bcero 3a 4 cemecTp: 132
Oo0s3aTesIbHAS AYAUTOPHAS HATPY3KA 234
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOM JESTEJbHOCTH

OBYYAIOHIUXCHA
Copepxanne XapaKTepUCTHKA OCHOBHBIX BU/J0B J1eATEJIbHOCTH CTYCHTOB
o0y4eHus (Ha ypoBHe Y4eOHBIX 1eiiCTBHI)
Beenenue O3HakOMJIEHHE C PpOJIbIO MaTeMaTUKM B HayKe, TEXHHKE,

9KOHOMHMHKEC, I/IHq)OpMaIII/IOHHI)IX TCXHOJIOTUAX U HpaKTquCKOﬁ
JACATCIbHOCTH. O3HaKOMJICHHE C OejIaMU U 3aJa4aMU U3Yy4YCHUA

MaTeMaTHKH Npu ocBoeHuu npodeccuii CIIO u cnennanbHOCTEN
CIIO

AJITEBPA

Pa3zBuTHe NOHATHS
0 Yyucjae

Brinmonnenune apudmerndeckux AEHCTBUM HAJA  YUCIAMHU,
codeTasl yCTHBIC M TUCbMEHHBIC IIPUEMBI.

Haxoxnenne  mpuOMMKEHHBIX  3HAUYCHHUM  BEJIMYUH u
MOTPEIIHOCTEN BBIUYUCICHUN (aOCONIOTHOW M OTHOCHUTEIIHHOMN);
CpaBHEHHUE YHCIOBBIX BBIPAKECHUM.

Haxoxnaenne ommnbOok B MpeoOpa3oBaHUAX U BBIYHUCICHUIX
(OTHOCHUTCSI KO BCEM MYHKTAaM ITPOTPAMMBI)

KopHu, crenenu,
Jorapupmbl

O3HaKOMJIEHUE C TIOHATUEM KOPHS N-U CTENEHH, CBOMCTBAMH
paaMKaJoB W MpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyTUpPOBAHUE ONIPEICIEHU KOPHSI U CBOMCTB KOPHEH.
Brraucnenue u cpaBHeHUE KOPHEH, BBITIOJTHEHUE TPUKHUIKHT
3HadyeHus KopHs. [IpeoOpa3zoBaHue YUCIOBHIX U OYKBEHHBIX
BBIPAKEHUH, COIEPKAIINX PaTUKAIbI.

Brimonnenue pacueToB 1mo ¢hopMmysiaM, COEepKaIUM paJarKabl,
OCYIIECTBJISII HEOOXOAUMBIE TTOICTAHOBKHU M MPEOoOPa30BaHHUS.
OnpeneneHne paBHOCUIBbHOCTH BBIPAXKEHUN C paJluKaJaMH.
Pemenne nppanmoHanbHBIX YpaBHEHUI.

O3HaKOMJICHUE C TOHSATUEM CTEIEHHU C JACUCTBUTEIbHBIM
MoKa3aTejeM.

HaxosxaeHue 3Ha4E€HUI CTENEHH, UCTIOJb3Ys MPU
HEOOXO0IMMOCTH HHCTPYMEHTAILHBIC CPEJICTBA.

3anuchIBaHHE KOPHS N-M CTENEHU B BUJIE CTEIEHU C IPOOHBIM
nmokaszarejaeM U Hao0opoT.

®opMyaupoBaHUE CBOMCTB cTeneHel. Belunciaenne crenenei ¢
palMOHAJIILHBIM MTOKA3aTEJIeM, BBIINOJTHEHUE NPUKUIKA 3HAYECHU S
CTEIEHHU, CPAaBHEHHUE CTEIECHEH.

[IpeoOpazoBaHKe YHCIOBBIX M OYKBEHHBIX BBIpOKCHHUH,
coJiepKalluX CTEIEHH, MPUMEHAsl CBOWCTBA. Pelenue
MOKa3aTeIbHbIX YpaBHEHUH.

O3HaKOMJICHHE C TPUMEHEHUEM KOPHEU U CTEINEeHEH nmpu
BBIUHMCJICHUU CPEIHUX, ACJIECHUU OTPE3Ka B «30JI0TOM CEUECHUUY.
Pemenne npukinaaHbiX 3a/1a4 Ha CI0XKHbIE TPOLIEHTHI

IIpeoOpa3oBanmne
ajredpanyeckKmux
BbIpasKeHU U

BoimonHenne npeoOpa3oBaHMM  BbIpaXeHUH, NpUMEHEHHUE
(dbopmyn, cBA3aHHBIX CO CBOMCTBAMHU CTENEHEN U JIOrapu(MoB.
Omnpenenenue obnactu JOMYCTUMBIX 3HAYECHUU
JorapuGMUYecKoro BbIpakeHUs. PemieHue norapu@mMuuecKux
YPaBHEHHM.

OCHOBBI TPUTOHOMETPHUHA

OcHOBHbBIC MOHATHSA

N3yuenue paauaHHOTO METOJAa U3MEPEHHUS YIrJOB BpAIICHHUS U
UX CBsI3U C TpagycHou mepoil. M3o0paxeHue yrioB BpalleHHS
Ha OKPYXHOCTH, COOTHECEHHUE BEIMYMHBl yrjia C €ro
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pPacIoI0KEHUEM. dopmMmynpoBaHHUE OIpECIIEHU I
TPUTOHOMETPUYECKUX (DYHKIHH ISl YTI0B MOBOPOTAa M OCTPHIX
YyIJIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA W OOBSICHEHUE WX
B3aMMOCBSI3H.

OcHoBHbBIE [IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB JIst
TPUTOHOMETPHYECKHE | BBIUUCIEHUS 3HAYEHUM TPUTOHOMETPUUECKUX (QYHKIUHM 10
TOKIAECTBA OJIHOM M3 HUX
IIpeob6pa3oBanus HN3ydeHnue OCHOBHBIX (OopMysT TPUTOHOMETPUU: (POPMYIIBI
npocreimmnx CIIOKEHUS, YIABOCHHS, npeoopazoBaHus CYMMBI
TPUTOHOMETPHYECKUX | TPUTOHOMETPUUECKUX byHKIUI B MIPOU3BEICHUEC u
BbIpasKeH Uil NpPOU3BEJICHUSI B CYMMY M TNPUMEHEHHUE TIPU BBIUYUCICHUHU
3HAYEHUS] TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOIISHUS €ro.
O3HakoMJIEHHME CO CBOWCTBAMH CHMMETPUHM TOYEK Ha
€IMHUYHON OKPY>KHOCTH M MPUMEHEHUE UX JJIsI BbIBOJA (GOPMYIT
TIPUBEICHUS
IpocTeiimmue Pemenne mno donmviaM W TPUTOHOMETNUUYECKOMY KPYT'y

TPUTOHOMETPUYECKHE
YPABHEHUS U

OPOCTEUITNX TPUTOHOMETPHUECKUX YPaBHEHUH.
[Ipumenenne  oOmMMX  METOAOB  pEIIEHUS  ypaBHEHUH
(mpuBeneHHEe K JIMHCHHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KCHH S

HepageHcmea ’,
Ha  MHOXHUTEIW, 3aMEHBbl TEPEMEHHOU) TIpU  PEIICHUHU
TPUTOHOMETPUUYECKUX YpaBHEHUN. YMEHHE OTMEUaTh Ha Kpyre
pelIeHNs IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcCHHYC, O3HakoMJIEHHE C TMOHATHEM OOpaTHBIX TPUTOHOMETPHUUYECKUX

APKKOCHHYC, byHKIHA.

APKTAHI'CHC YU CJIa

N3ydyenne onpeneneHruil apkcuHyca, apkKKOCHHYca, apKTaHT'€Hca
yucia, (GOpMyIUpOBaHHE WUX, H300paKeHHE HaA EIUHUYHOU
OKPY>KHOCTH, MIPUMEHEHHUE NIPU PEIICHUU ypaBHCHUM

®YHKIIMU, UX CBOMCTBA U TPA®UKH

dyaknun.
Ilousitue o
HeNpepbLIBHOCTH

byHkuun

O3HaKOMJIEHME € TOHSTUEM TMEPEMEHHOW, MpUuMepaMu
3aBHUCUMOCTEN MEXy MepEeMEHHBIMHU.

O3HakomJeHME C  MOHATUEeM  rpaduka,  omIpeeeHHe
OPUHAMICKHOCTH TOUYKU rpaduky dyHkuuu. OmnpeneseHue Imo
dbopmyne mpocTeilieii 3aBUCHUMOCTH, BHAa ee¢ rpaduka.
Bripaxxenue o ¢popmyiie 0qHOM IEpEMEHHON Yepe3 Apyrue.
O3HakomJeHHE C ompenaeneHueM QyHKIUU, (GopMmylnupoBaHue
ero. Haxoxaenue obGnacTtu ompenelneHus U 00JacTU 3HAYCHHUH

byHKIHT

CoiicTBa GyHKUMMH.
I'paduyeckasi mHTEP-
nperanus. IlIpumepsl
(GpyHKIMOHAJIBHBIX 3a-
BHCHMOCTEI B
peaJibHBIX mpoueccax
U ABJICHHUAX

O3HakoMJIeHHE ¢ MpuMepaMu (YHKIIMOHAIBHBIX 3aBUCUMOCTEMN
B peaJIbHbIX MPOIECCaX U3 CMEXHBIX AUCLUILINH.
O3HakoOMJIEHHE C JOKA3aTEJIbHBIMU PACCYXICHUIMU HEKOTOPBIX
CBOMCTB JIMHEWHON U KBaApaTUYHON DYHKIUH, MpOBEICHUE
UCCIIeIOBaHUS TUHEHHOM, KYCOUYHO-TMHEHHOH, TPpOOHO-
JUHEWHON U KBaApaTUYHON QYHKIIUN, MOCTPOEHHUE UX TpaHUKOB.
[Moctpoenue u urenue rpadpukos Gpynkuuit. MccrnenoBanue
GbyHKIHH.

CocraBnenue BUJI0B G YHKIHH 110 TaHHOMY YCIIOBHIO, peIlIeHUE
3a7]a4y Ha PKCTpeMyM. BrimonHeHue mpeoOpazoBanuii rpaduka
byHKIIIN

Oo0paTHble QyHKIUH

Wzydyenune nousmus oopamuoii pynxyuu, onpeneicHue BuIa u
nocmpoenue epagura 0opamuou GyHKYuU, HaxoxrcoeHue ee
obnacmu onpedenenus u odonacmu 3Havenutl. [lpumeHenue
CBOWCTB (DYHKIIUU NPH MCCIICIOBAHUM YPABHECHUM M PCIICHUU
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3a/a4 Ha 9KcTpeMyM. O3HaKOMIIEHHE C TIOHSITHEM CIIOXKHOM
byHKIIIN

CreneHnHble,
nokKa3areJjbHbIE,
gorapugmMudecKkne u
TPUTOHOMETPUYECKHE
pynkunu. O6parHbie
TPUTOHOMETPUYECKHE
byHkuun

Brruucnenue 3HaueHMid (QyHKUMHA 1O 3HAYEHUIO apryMeHTa.
OmpeneneHue TOJOXKEHUS TOYKM Ha Trpaduke 1Mo ee
KOOpJAMHAaTaM U Hao0opoT.

Hcnonp3oBanne CBOWCTB (DYHKIMH JJIsI CpaBHCHHS 3HAYCHHUH
creneneil u norapupmoB. [locTpoenne rpadukoB CTENEHHBIX H
aorapupMuUIecKux (yHKIIUH.

Pemenne mokazaTeabHBIX W JOTApU(PMUUYECKUX YpPaBHEHHUH U
HEPaBEHCTB 110 U3BECTHHIM QJITOPUTMAM.

O3HakOMJI€EHHE C TOHSATHEM HENPEPBIBHOW MEPUOJAUYECKON
dbyukuu, GopmynupoBaHME CBOWCTB CHHyca U KOCHHYCA,
MOCTPOEHUE UX TPAPUKOB.

O3HakoMJI€HHE C TIOHATHEM TapMOHUYECKUX KoJeOaHuh u
NpuMepaMH TapMOHMYECKUX  KoJeO0aHMMl  aid  onucaHus
MPOLECCOB B (PU3HMKE U IPYrUX 00IaCTIX 3HAHUS.

O3HakoMJ€HHE C TOHSITUEM pa3pbIBHON MEPHOAMYECKON
dbyaknuu, GopmynupoBaHHME CBOWCTB TAaHTeHCAa W KOTAHTEHCA,
MOCTPOEHUE UX TPAPUKOB.

[Ipumenenue cBoOWCTB GYHKIMA IJIsI CpaBHEHHs 3HAYCHUU
TPUTOHOMETPUUYECKUX (PYHKIMH, pelIeHUs] TPUTOHOMETPUYECKUX
ypaBHEHHU. Ilocmpoenue epaguros 0bpamuvlX
Mmpu2oHoMempu4eckux GyHKyull u onpeoeneHue no 2pagukam ux
ceoticms. Beimonnenue npeobpazoBanus rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIU3A

ITocaenoBaTebHOCTH

O3HakoMJIEHHE C MOHATUEM YHCIOBOW MOCIE0BATEILHOCTH,
crnoco0aMu ee 3a1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaxkomieHue ¢ noHamuem npeoeia nocied08amelbHOCmu.
O3HaKOMJIEHHE C BRIYMCICHHUEM CYMMBbI 0€CKOHEUYHOTO
YUCJIOBOTO psiia Ha MPUMEPE BHIYUCICHUS CYMMbl OECKOHEYHO
yObIBaroIIel reOMETPUUECKOM TPOTPECCUH.

Pemenue 3anau Ha npuMeHeHrue GOPMYJIIbl CYMMBbI OECKOHEUHO
yOBIBaroNell reOMETPUUECKOM TPOTPECCUH.

IIpousBoanas u
ee IpUMeHeHHe

O3HaKOMJICHHE C MOHATHEM ITPOU3BOIHOM.

N3ydenne u GopMyIMpOBaHHE €€ MEXaHUIECKOTO U
FeOMETPHYCCKOTO CMBICIIA, U3YUCHUE aJITOPUTMA BHIYUCICHUS
HPOU3BOIHON HA MPHUMEPE BHIYUCICHHUS MITHOBEHHON CKOPOCTH H
yIJIOBOT0 KO3 (HHUIIMEHTa KacaTeIbHOM.

CocTaBieHue ypaBHEHUS KacaTeJlbHOW B 00IIeM BHUJIC.
VYcBoenue npaBuil guddepeHupoBaHus, TaOIUIIbI
IPOU3BOIHBIX 3JIEMEHTAPHBIX () YHKIUH, TPUMEHEHHUE IS
muddepennupoBanus GYHKIHUH, COCTaBICHUS ypaBHEHUS
KacaTeJlbHOM.

N3ydeHnue TeopeM o CBSI3M CBOMCTB (DYHKIIMU U TPOU3BOJHOM,
(bopmMyIHpOBKA UX.

[IpoBeaeHue ¢ MOMOIIBIO MPOU3BOAHON UCCIETOBAHUS
¢byHKIMY, 3aJaHHON (GopMyIoil.

YcTaHOBIIEHUE CBA3U CBOWCTB (DYHKIIMH U MPOU3BOJAHO M O UX
rpapukam.

[IpuMeHeHne Mpou3BOAHON sl pelIeHUs 3a7a4 Ha HAXOXK/IeHUE
HauOOJIBIIIET0, HAUMEHBIIIETO 3HAYEHUS U Ha HaXOXKJICHUE
IKCTpEMyMa
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IlepBooOpa3nas
U HHTErpaJ

O3HaKOMJICHHE C MOHSATHEM MHTErpaja u NepBooOpa3HOM.
N3yuenne nmpaBuiia BRIYUCICHHUS IEPBOOOPA3ZHON U TEOPEMBI
Hprorona— JleiiOuuna.

Pemenue 3agau Ha CBA3b IEpBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYUCIICHUE TIEPBOOOPA3HON ISl JaHHOU (PyHKIIHH.
Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpaia AJIsl BBIUUCIEHUS
(GU3MYECKNX BEIWYUH U IUIOMAJEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus n
cuCcTeMbl YPaBHEHU .
HepaBencTBa 1
CHCTEMbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMH

O3HakoMJIEHHE C MPOCTEHIIUMU CBEJICHUSIMHU O KOPHIX
anrebpanyecKkux ypaBHEHHUH, MOHATHIMHU HCCIIEI0BaHUS
YPAaBHEHUU U CUCTEM ypaBHEHUHU.

HN3ydeHue Teopun paBHOCUIBHOCTH YPAaBHEHUU U €€
npuMmeHeHus. [IoBTopeHune 3anucu peneHus CTaHIapTHBIX
ypaBHEHHUM, IPUEMOB NMPeoOpPa30BaHUs YPABHEHUN I CBEJEHUS
K CTaHJAPTHOMY YPaBHEHHUIO.

Pemenune pannoHanbHbBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUH U CUCTEM.

Hcnonp3oBanue cBOUCTB U TpauKoB GYHKIHN IJIsI pEIICHUS
ypaBHeHUU. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.
Pemenne ypaBHeHU C IPUMEHEHUEM BCEX TPUEMOB
(pa3yiokeHuss Ha MHOXKUTEIU, BBEJIEHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKHU, TpaduueCcKOro MeToa).

Pemenue cucteMm ypaBHEHHI ¢ IPUMEHEHUEM pa3JINYHBIX
crmoco6oB. O3HAKOMJICHUE ¢ OOIIMMH BOIIPOCAMH PEIICHHS
HEpPABEHCTB U UCIOJIb30BAHNE CBONCTB U rpaduKoB G yHKIUHA
IIPYU PELICHUH HEPABEHCTB. PelleHre HEpaBeHCTB U CUCTEM
HEpPABEHCTB C MPUMEHEHHEM Pa3JIUUYHBIX CIIOCOOO0B.
[IpuMeHeHrne MaTeEMAaTUYECKUX METOIOB ISl PEIICHHUS
coJiepKaTeNbHbIX 3a7]ay U3 Pa3IMYHbIX 001acTell HaAYKU U
NpakTUKU. THTepnpeTupoBaHue pe3ynbTaTOB ¢ yUETOM
peanbHBIX OTPaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEHN "

CTATUCTHUKH

OcHOBHBIC MOHATHSA
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKH U IPUMEHEHHE MPH
pelIeHn KOMOMHATOPHBIX 3a/ad4.

Pemienne koMOMHATOPHBIX 3aJ]a4 METOJIOM Iepebopa u 1o
NpaBUIy YMHOXEHHUS.

O3HakoMJIeHHE C MOHATUSMH KOMOUHATOPHUKH:
pa3MelIeHUsIMH, COUETaHUsIMU, TIepecTaHOBKaMU U GopMyJIaMHu
1uisl ux Beruuciaenus. O0bsicHEeHHE U IpUMEHEeHue GopMyIT s
BBIYMCIICHUS pa3MelIeHH, TepeCTaHOBOK U COYETAHUMN MPH
pelLIeHnH 3aa4.

O3nakomieHnune ¢ 6nHOMOM HpIOTOHA U TPEyroJIbHUKOM
[Tackans. Pemenue npakTuyeckux 3ajad ¢ UCHOJb30BAHUEM
NOHATUN U MPAaBUJI KOMOUHATOPHUKH

JJIeMeHThI TeOpUuH

I/I3y‘IeHI/Ie KJIaCCUYCCKOTI0o OMMpeACICHUA BEPOATHOCTH,

BCPOHTHOCTeﬁ CBONCTB BCPOATHOCTH, TCOPEMBI O CYMMC BepOHTHOCTeﬁ.
PaCCMOTpeHI/IC NpUMCPOB BBIUHCIICHUA BCpOHTHOCTCﬁ.
Pemenue 3ama4 Ha BRIYMCICHHE BCpOﬂTHOCTCﬁ coOBITHH
HpeHCTaBJIBHI/Ie O3HakoOMIICHHUE C MNpeACTABJICHUEM YHUCJIOBLIX JAHHBIX U UX

JaHHBIX (TAa0JUIbI,
AMArpaMMbl, rpaukn)

XapaKTCPUCTUKAMU. Pemenue OPaKTHYCCKUX 3aJa4 Ha
o6pa60TI<y YUCJIOBBIX NAHHBIX, BBIYMCIICHUC UX XAaPAKTCPUCTUK
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IF'EOMETPUSA

IIpsiMble U NI0CKOCTH
B IPOCTPAHCTBE

DopMyIHPOBKA U MPUBEJCHUE JOKA3ATEIbCTB IPU3HAKOB
B3aMMHOTO PACMOJIOKEHUS MPAMBIX U MIO0CKOCTEH.
Pacno3naBaHue Ha yepTekax U MOJICNISX PA3JIUYHBIX CIydyaeB
B3aMHOTO PACMOJOKEHUS MPAMBIX H TJIOCKOCTEH,
apryMeHTHPOBAaHUE CBOUX CYXAeHUI. DopMynupoBaHue
OTIpeIeICHUH, TPU3HAKOB U CBOMCTB MapauieIbHbIX U
NEepIeHANKYISPHBIX TIJIOCKOCTEN, ABYTPAHHBIX U JTUHEUHBIX
YIJIOB.

BrinmonHeHue mocTpoeHUs yrioB MEXAYy IPSAMBIMH, MPSIMOU U
MJIOCKOCTHIO, MEXKY MIOCKOCTSIMH MO OTIUCAHUIO U
pacro3HaBaHUE UX HA MOJEIAX.

[IpumeHeHnne MpU3HAKOB M CBOMCTB PACIOJIOKEHHS MPAMBIX U
IUIOCKOCTEN NP PEIICHUH 3a/1ay.

N300paxkenne Ha pUCyHKaX U KOHCTPYHPOBAHUE HA MOJEIISIX

MEePTIEHIUKYISIPOB U HAKJIOHHBIX K TIIOCKOCTH, MPSAMBIX,
NapaJUIEIbHBIX IJIOCKOCTEN, YIJTI0OB MEXKAY NPSIMON U
IJIOCKOCThIO0 U 000CHOBAaHME MOCTPOCHUS.

Pemenue 3a1a4y Ha BRIYMCICHUE TEOMETPHICCKUX BEJTUYUH.
OnucpiBaHUE PACCTOSHUSA OT TOYKHU J0 TIOCKOCTH, OT MPSIM O
JI0 TUNIOCKOCTH, MEXY IIOCKOCTSIMHU, MEXITY
CKPENUBAIOMIUMHUCS TPIMBIMH, MEXTY TPOU3BOJIHHBIMHU
¢urypamMu B mpoCTpaHCTBE.

@opMyIHpPOBAHUE U JIOKa3bIBAHHE OCHOBHBIX TEOpPEM O
paccTosHUAX (TEOPEeM CYIIECTBOBaHMS, CBOMCTBA).

N300paxkenne Ha depTexax U MOJENSIX PacCTOSAHUSA U
ob0ocHOBaHUE CBOUX cyxieHuil. OmpeneneHre U BBIUKCICHUE
paccTosiHUM B mpocTpaHcTBe. [Ipumenenune Gopmyn u teopem
MJJAaHUMETPUM JJI PEUIeHUs 3aaa4.

O3HakOMJIEHME C MOHSATUEM MAPAJIIETBHOTO MPOEKTUPOBAHUS
U ero cpoicTBamMu. DopmynuposaHue meopemvl 0 NIOWAOU
OpMO2OHANLHOU NPOEKYUU MHO20Y2ONbHUKA.

[Ipumenenue Teopuu it 000CHOBAHUS MMOCTPOCHUM U
BBIYHMCIICHUN. APryMEHTHPOBAHHE CBOUX CYXKJICHHUN O
B3aMMHOM PAaCHOJI0KEHUH IPOCTPAHCTBEHHBIX QUTYyp

MHOrOrpaHHuKH

OnucaHue U XapakTepUCTUKA Pa3JIUYHBIX BUJIOB
MHOTOTPAaHHUKOB, IEPEUYNUCICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAaHHUKOB M BBIMIOJTHEHUE TTOCTPOCHHUS Ha
N300paKEHUAX U MOJICJIIX MHOTOTPAHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAaHCTBEHHBIX KOHDUTYpalMIX, apr YMEHTUPOBAHUE
CBOUX CYXJCHHH. XapaKTEPUCTUKA U H300pakeHUE CEUCH U4,
paseepmiku MHO202PAHHUKOS, BBIYUCIEHUE TUIOIIAAEH
MMOBEPXHOCTEM.

[MocTtpoenue nmpocTelInx cedeHut Ky0a, TPU3MBI, MUPAMUIBI.
[Ipumenenue (HakToB M CBEJICHUN U3 MIAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B IPOCTPAHCTBE,
dbopmynupoBaHue onpeaeIeHnil U CBOWCTB. XapaKTepUCTHUKA
CUMMETPHUH TEJ BPALlEHUs] U MHOTOTPAHHUKOB.

IIpuMeHeHUE CBOWCTB CUMMETPUH MPU PEIICHUN 3a/1a4.
Hcnonp3oBanue npuoOpeTeHHBIX 3HAHUH JIJIs HCCIEIOBAHUS U
MOJEJTUPOBAHUS HECIOXKHBIX 3a]1a4.
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N3006pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BHITIOJTHEHHE
PUCYHKOB IO YCJIOBHUSIM 3a]1a4

Tena
BpallleHUus

O3HakoMJIEHHE C BUJAMU TeJl BpalleHus, (OpMYIUPOBAHUE UX
OIPEICIIEHUN U CBOMCTB.

®opMynHMpPOBAHUE TEOPEM O CEYEHHUM IIapa IJIOCKOCThIO U
IUIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTuka U  H300pak€HHE TeJl  BpallleHus, UX
pa3BEpPTKU, CEUCHUS.

Pemienue 3asau Ha MOCTpPOEHUE CEUYEHUM, BBIYMCIECHUE JUJIUH,
paccTosHuil, yrioB, miomaznei. [IpoBegeHue mokazaTeabHbBIX
paccyXJAeHUN NpHU peLIeHUH 3a]1ay.

[IpumeHeHne CBOMCTB CUMMETPUHM IPH pPELICHUWH 3aJad Ha
TeJla BpalleHHsl, KOMOMHALHUIO TEl.

N3006paxkeHne OCHOBHBIX KPYTJBbIX T€JI U BHIIIOJIHEHUE
pUCYHKA IO YCIOBHIO 3a/1a4l

H3Mmepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATHAMU IJIOAA1 U 00beMa, aKCHOMaMU
Y CBOMCTBaMH.

Pemenne 3aga4y Ha BRIYMCIICHUE TIOMAAEH TUIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYIONIUX (GOPMYI U PaKTOB U3
IaHuMeTpuu. M3ydeHne TeopemM o BEIYHUCIEHHH 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA MPUMECHECHUE
dbopmyn BeruHCICHUA 00beM0OB. M3yuenue dhopmy s
BBIUMCJICHUS TIJIOMA/IeH TOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ
BpAILlCHHUS.

O3HakOMJIEHHE C METOJIOM BBIUHMCICHUS IJIOLIAAN
noBepxHOoCTHU chephl. Penienue 3aay Ha BEIYUCICHUE
MJIOIIAEN MOBEPXHOCTHU NMPOCTPAHCTBEHHBIX TEI

KoopauHaThl
U BEKTOPbBI

O3HakOMJICHUE C TOHATHEM BeKTOpa. M3yueHue nqexkapToBoi
CHCTEeMBbI KOOPJWHAT B MPOCTPAHCTBE, TOCTPOCHHE T10
3aJIaHHBIM KOOPJAMHATaM TOYEK M IIOCKOCTEH, HAX0XKICHUE
KOOPJAMHAT TOYECK.

Haxoxxnenue ypaBHEHUN OKPYKHOCTH, Chepbl, TIIOCKOCTH.
Brrauciienue paccTostHUN MEXy TOUKAMH.

N3y4yeHue CBOMCTB BEKTOPHBIX BEIUYNH, MPABUJT PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXO0XKICHUS
KOOPJAMHAT BEKTOpPA B MPOCTPAHCTBE, MPABHUJI JCUCTBUH C
BEKTOPaMH, 3aIaHHBIMU KOOPAMHATAMH.

[IpuMeHeHne Teopur NpH PEUICHUH 3a]1a4 Ha JICHCTBHSA C
BeKTOpaMu. M3ydeHne CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YpPaBHEHUS MPSAMOK M IIIOCKOCTHU. [IpumMeHeHne
TEOPHH IPHU PEIICHUH 3a7a4 Ha JICHCTBUSA C BEKTOPaMH,
KOOPJMHATHBIN METOJ, IPUMEHEHUE BEKTOPOB JIJIs
BBIUHMCJICHUS BEJIMYUH YIJI0B U paccTosiHUN. O3HAKOMIIEHHE C
JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUN O B3AUMHOM
PaCTIONI0XKEHUU IPAMBIX U TIIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB
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5. KOHTpO/Ib M OLIeHKA Pe3yIbTATOB OCBOCHHMS YU4eOHOM JUCHUILTIMHBI

OOpazoBarenpbHOE YUPEKICHUE, PeaU3YIOIee MOATOTOBKY MO y4eOHOW IUCIUILINHE,
o0ecrieynBaeT OPraHU3aluio U MPOBEACHUE TPOMEXKYTOUHON aTTECTAI[MH U TEKYIEro KOHTPOJIS
WHJIMBHUAYAIbHBIX 00pa30BaTENIbHBIX JOCTUKEHUNW — JEMOHCTPUPYEMBIX OOYJarOIIUMUCS
3HaHUM, YMEHUN M HAaBBIKOB. TEKYyIIMH KOHTPOJIb IPOBOJMTCS IIPENOJABATENIEM B IpoLEcce
IIPOBEJICHUS] NPAKTHUUECKUX 3HAHUM M 7a00paTOpHbIX pabOT, TECTHUPOBAHUS, a TaKkKe
BBITIOJIHCHU L O6y‘IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX 321[[21HI/II>1, IIPOCKTOB, I/ICCJIGI[OBaHI/If/'I.

@opMBl U METOJbl MPOMEXKYTOUHON aTTeCTalluid M TEKYIIEro KOHTPOJIA MO ydyeOHOM
JUCLMILIMHE CAaMOCTOSITENIbHO pa3pabaThIBalOTCs 00pa30BaTEIbHBIM YUPEKICHUEM U JJOBOJATCS

J0 CBCACHUA 06yqafomnxcs; HEC MO3JHCEC Havdalla ABYX MCCALICB OT Ha4daJIia O6y‘I€HI/I$I.

Conepxanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU0B
JAesiTeJIbHOCTH CTY/IEHTOB
(Ha ypoBHE y4eOHBbIX AeiCTBUIA)

(I)OpMI)I H METOAbI
KOHTPOJIA U OLICHKHA

pPe3yJibTaTOB OCHOBHBIX

BU/IOB /1eITEJIbHOCTH
CTY/€HTOB

AJITEBPA

PazBurtue noussTus
0 YHcJIe

Brinonnenue apudmMernyeckux AecTBUMA
HaJ 4UCJIaMH, coueTast

YCTHBIC U MUCHbMEHHBIC PUEMBI.
Haxosxenne npuOmmKkeHHBIX 3HaYSHU N
BEJIMYMH U MOTPEIIHOCTE BEIYMCIICHUN
(abCcoMOTHOM U OTHOCUTEITLHON);
CpPaBHEHHUE YUCIIOBBIX BBIPAXKEHUMN.
Haxoxnenue onmmmook B
peoOpa30BaHUAX M BBIUUCICHUSIX
(OTHOCHTCS KO BCEM MyHKTaM
IPOTrpaMMBbI)

(bpOoHTANBHBIN OTIPOC,
AKCIIepTHAs OIEHKA
BBITIOTHCHHS
MPAKTUYECKUX 3aHATHI
NoNel-56,
KOHTPOJIbHBIE PAOOTHI
NoNel-5,

SKCIEpTHAs OI[EHKA
BBITIOJTHEHHBIX
COO00IIEHNH

Kopuu, crenenn,
Jorapu@msl

O3HaKOMJIEHUE C TIOHATUEM KOPHS N-id
CTENIEHU, CBOMCTBAMHU PAJUKAIOB U
IpaBUJIaMU CPABHEHUS KOPHEH.
@opMyIHpPOBAHKE ONPEAEIICHUS] KOPHS U
CBOMCTB KOpHEl. Bbruncienue u
CpaBHEHHUE KOPHEH, BBITIOJHEHUE
NPUKUJKA 3HAYEHUS! KOPHSL.
[IpeoOpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPDOKEHUH, COJEPKAIINX
pajvKabl.

Brinonnenue pacyetoB no gopmynam,
COJIEpXKAIIUM PAJIUKAJIbI, OCYILIECTBIISS
HE0OXO0IMMBIE TIOJICTAHOBKU U
npeoOpa3oBaHusl.

Ornpenenenre paBHOCUIBHOCTH
BBIPAKCHUM C pagukanamu. Pemenue
UPPALMOHATIbHBIX YPaBHEHUH.
O3HakoMJIEHUE C IOHATHEM CTETIEHH C
JNEHUCTBUTENbHBIM MTOKA3aTEIIEM.
HaxoxneHnue 3HaueHUI CTENEHH,
WCIIOJIB3YS TIPU HEOOXOIMMOCTH
WHCTPYMEHTAJIbHbIE CPE/ICTBA.

9KCIIEPTHAs OIICHKA
BBITIOJTHEHHS
MPAKTUYECKUX 3aHATHI
NoNe 4-13,

KOHTpOJIbHas padoTa
9KCIIEPTHAs OIICHKA
COCTAaBJICHHUS KPOCCBOPIa
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3anuchIBaHUE KOPHSA N-I CTENIEHU B BUJIE
CTETIEHH C JpOOHBIM MOKa3aTeaeM U
Ha000POT.

DOopMyJIMPOBAHKUE CBOWCTB CTEIICHEM.
Brluncnenue crenesei ¢ panoHaIbHbIM
II0KAa3aTeJIeM, BbIIIOJHEHUE TPUKUIKU
3HAQ4YEHMS CTEIICHU, CPABHEHUE CTEIICHEN.
[IpeobpazoBaHue YHCIOBBIX U
OYKBEHHBIX BBIPQXKEHUH, COJEPIKAIINX
CTEIEHU, TPUMEHSIS CBOMCTBA. Pemienue
IIOKA3aTEJIbHBIX YPABHEHUM.

IIpeoGpa3oBanue
ajredpanvecKux
BbIpaKeHU

Boinosnnenue npeoOpa3zoBaHuii
BBIpAXXEHUH, MPUMEHEHHE HOPMYIL,
CBSI3aHHBIX CO CBOMCTBAMM CTEIECHEN U
JorapudMoB.

Omnpenenenre 06JacTH TOMYCTUMBIX
3HaYEHUH JIOrapupMUIECKOro
BbIpakeHus. Pemienue norapupmudeckux
YpaBHEHUH.

AKCIEpTHas OLIEHKa
BBITIOJTHEHUS
MPAKTUYECKUX 3aHATHI
NeNe 2-12,
KOHTpOJbHasE paboTa

OCHOBBI TPUTOHOMETPHUHA

OcHOBHBIC MOHATHUSA

N3yuenne paguaHHOro MeTo1a
HU3MEPCHUS YIJIOB BpalllCHUSA 1 UX CBA3U C
rpamycHoit mepoid. 3o0pakeHue yrios
BpAIlEHUs Ha OKPYKHOCTH, COOTHECEHHE
BEJINYMHBI YIJIa C €r0 PacloJIOKEHUEM.
DopMyIUpOBaHUE ONPEICICHUM
TPUTOHOMETPUUECKUX (PYHKIINN

JUISL YIJIOB MIOBOPOTA U OCTPBIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U
00BSCHEHUE UX B3aUMOCBSI3H.

(bpoHTaNbHBIN OIpoc,
SKCIEPTHAs OL[EHKA
BBITOJIHEHUS

MPAKTUYECKUX 3aHATHI
Ne 13-20,

OcHOBHBbIE [IpuMeHeHre 0OCHOBHBIX (GhpOoHTAIBHBIN OTIPOC,
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUYECKUX TOKIECTB IS SKCIEpTHAs OIICHKA
TOK/1eCTBa BBIYMCIICHUS 3HAYCHUI BBITIOJTHEHUS

TPUTOHOMETPUUECKUX (PYHKIIMIA 10 MPAKTUYECKUX 3aHSATUI

OJIHOH W3 HUX. NeNel5 - 20,

KOHTpOJIbHAsE paboTa

IIpeoOpa3oBanusn N3ydenne ocHOBHBIX popmyi (bpoHTaNbHBIH OIpoC,
NMpoCTeHIIuxX TPUTOHOMETPHH: (POPMYIIBI CIIOKESHHUS, HKCIEpTHAs OI[CHKA
TPHTOHOMETPHYECKHUX | YIBOCHHS, MPeoOpa3oBaHUs CyMMBbI BBITIOJTHEHUS
BbIpaKeHH TPUTOHOMETPUUECKUX (PYHKIIUN MPAKTUYECKUX 3aHSATUI

B MPOU3BEJICHUE U ITPOU3BEACHUS B NoNe 19-20,

CYMMY U IPUMEHEHHE MPU BBIYUCICHUN | KOHTpOJIbHAs paboTa

3HAQUYEHHS] TPUTOHOMETPUUYECKOTO

BBIPA)XEHUS U YIPOILEHHUS €To0.

O3HakoMJIEHHE CO CBOWCTBAaMU

CUMMETPHUHU TOUEK Ha €AMHUYHON

OKPYXHOCTH Y IPUMEHEHUE UX IS

BBIBOJIA (DOPMYIT IPUBEACHHUS.
Ipocreiimme Pemenue no dopmynam u (bpoHTaNBHEIH OMpoc,
TPUTOHOMETPUYECKHUE | TPUTOHOMETPUUECKOMY KPYT'Y AKCIIEpTHAsl OLIEHKA
YPABHEHHUSA U MPOCTEHIINX TPUTOHOMETPUUECKHUX BBITIOJTHEHU S
Hepasencmea YpaBHEHUM. MIPAKTUYECKUX 3aHATUI
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[TpumeneHne oOMMX METOJIOB PEILICHHS
ypaBHEHUH (IIpUBEIEHUE K JINHEHHOMY,
KBaJPaTHOMY, METOJI pa3JIOKECHUS Ha
MHO>KMTEJIH, 3aMEHbI [IEPEMEHHON) TpU
peLIeHuN TPUTOHOMETPUYECKUX
YpaBHEHUM.

YMeHne oTMeuaTh Ha Kpyre peleHus
IIPOCTEUIINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

NeNe19-20,
KOHTpOJIbHAst paboTa
IKCIIEPTHAs OIICHKA
MyOJIUYHOM 3alIUThI
pedeparoB, cooOmeHn

ApKcHHYC,
APKKOCHHYC,
APKTAHI'€HC YHMCJIa

O3HaKoOMJIEHHE C IOHITHEM 0OpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH.
N3yuenune onpeneneHuii apkCUHyca,
apKKOCHHYCa, apKTaHI'€HCa YUCIIa,
dhopmynupoBaHue ux, n300pakeHue Ha
€IMHUYHOM OKPY>KHOCTH, IPUMEHEHHE
IIpU PELICHUH YPAaBHEHUM.

(bpOoHTAIBHBIN OTIPOC,
AKCIEpTHAs OLIEHKa
BBITIOJTHEHHS
MPAKTUYECKUX 3aHATHI
NeNe19-20,
KOHTpOJbHasE paboTa

®YHKIIMHA, UX CBOVCTBA U TPA®UKH

DyHKIUMN.
IHonsitue o
HeNpepbIBHOCTH
byHkuun

O3HakoMJIeHHE C IOHITHEM [IEPEMEHHOM,
IIpUMEpaMu 3aBUCUMOCTEN

MEXTy TIepEMEHHBIMH.
O3HakoMJIeHHE C IOHATHEM Ipaduka,
oTpe/ieNieHue MPUHAAIICKHOCTH TOUKU
rpaduky ¢pyakuu. OnpeneneHue no
dhopmyse mpocTenield 3aBUCUMOCTH,
BHjIa ee rpaduka. BeipaxkeHue no
(dhopmysie oTHOM TTepeMEHHO Yepes
IpyTrue.

O3HaKOMJIEHUE C ONPEACTICHUEM
dbyakmMHA, GopMyIUpPOBAHHE €TO.
Haxoxpaenue obnactu onpeeneHus u
00sacTy 3HaUYCHUN PyHKIIUH

(GbpOHTAIBHBIN OTIPOC,
AKCIIEpTHAsS OIEHKA
BBITIOJTHCHHS
MPAKTUYECKUX 3aHATHI
NeNe21-23,

AKCIIEpTHAsS OIEHKA
MyOJTUYHOM 3aIIUThI
pedepaToB, COOOIICHHI

OopaTHblie QyHKIIUT

Wsyuenune nousmus obpamuoil hynkyuu,
oTpeJieNieHue BUAA U noCmpoeHnue
epaghuka oopamnoul hyHkyuu,
Haxodicoenue ee ooracmu

onpeoenenus u 0oaacmu 3Ha4eHull.
[Ipumenenne cBONCTB PyHKUIUN

IPU UCCIIEIOBAaHUU YPaBHEHUN U
pellIeHnH 3a7]a4 Ha DKCTPEMYM.
O3HaKOMJIEHHE C IOHSITHEM CJIOXKHOU

(byHKIHH.

bpoHTaNbHBIH OIpoC,
SKCIEpTHAs OIICHKA
BBITIOJTHEHUS

MPAKTUYECKUX 3aHATHI
NoNe 21-23,

CreneHHble,
NMOKa3aTeJbHbIE,
Jorapugpmuyeckue u
TPUTOHOMETPHYECKHe
¢pynknnu. O0parTHbie
TPUTOHOMETPHYECKHe
dyHkuun

Brruucnenue 3HaueHuit GyHKIUM 10
3HaueHUIo apryMmenTa. Onpenenexnue
HOJIOXKEHUS TOUKH Ha TpaduKe 1o ee
KOOpJAMHATaM ¥ Hao0OopoT.
Hcnonb3oBanue cBOMCTB PyHKIUHN AJist
CpPaBHEHUs 3HAYCHUU CTEICHEH U
J0rapugmoB.

IToctpoenue rpauKoB CTENEHHBIX U
JorapupMHUUECKUX GYHKIUH.
Pewrenue nokasarenbHbIX U
JorapupMHUECKUX YpaBHEHUH U

(bpoHTaIBHBIN onpoC,
JKCIIEPTHAs OIICHKA
BBITOJIHEHUS

IIPAKTUYECKUX 3aHATUI
NeNe 21-23,
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HEPABEHCTB 110 U3BECTHBIM AJTOPUTMAaM.
O3HaKOMJIEHHE C IOHITHEM
HENPEepbIBHON NeproIuIecKoil GpyHKuuy,
(hopMynTupoBaHKE CBONCTB CHHYCA U
KOCHHYCA, IOCTPOEHUE UX

rpaduKoB.

O3HaKoOMJIEHHE C IOHITHEM
TapMOHUYECKHUX KOJICOAHHIA..
O3HaKoMJIEHHE C IOHITHEM pa3pbIBHON
nepuoIniecKon GpyHkuum,
(dbopmynupoBaHUE CBONCTB TaHTEHCA U
KOTaHI'€HCa, IOCTPOEHUE UX

rpadukoB.

[IpumeHneHnne cBONCTB GyHKIMHA ISt
CpPaBHEHUs 3HAYCHUI
TPUTOHOMETPUUECKUX (PYHKIIUH,
pelIeHNs] TPUTOHOMETPUUECKUX
YpaBHEHUH.

Brinonnenue npeobpazoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeIbLHOCTH

O3HaKOMJIEHUE C TIOHATUEM YUCIOBOM
MOCJIEI0BATEIILHOCTH, CIIOCO0aMu ee
3aJIaHus, BEIYUCIICHUSIMHA €€ WICHOB.
O3naxomaeHue ¢ noHamuem npeoeid
noCcn1e008amenbHOCU.
O3HaKoMJIEHHE C BBIYUCICHUEM CYMMBbI
OECKOHEYHOTO YHCIIOBOTO

psiza Ha pUMepe BBIUMCICHUS CyMMBbI
OECKOHEYHO YOBIBAIOIICH
reOMETPUUECKON MPOTPECCHH.
Pemenue 3a1ay Ha mpuMeHeHHE
(hopMysIBI CYMMBI OECKOHEYHO
yOBIBAOIIIEH T€OMETPUICCKOM

(bpoHTaNbHBIN OIpoc,
SKCIEpTHAs OLIEHKa
BBITIOJIHCHU A
MPAKTUYECKUX 3aHATHI
NoNe 38-39,
KOHTpOJIbHAsI paboTa

IPOTPECCHH.
IIpousBoaHas u ee O3HaKOMJIEHHE C IIOHATHEM TectupoBanue,
NpUMeHeHHe MIPOU3BOHOM. (bpOoHTANBHBIN OTIPOC,

W3ydyenue u popmyarpoBaHue ee
MEXaHUYECKOTO U T€OMETPHYECKOTO
CMBICTIa, U3y4YEeHHUE AITOPUTMA
BBIYKCIICHUS [TPOU3BOIHON Ha IIpUMepe
BBIYHCJICHUS] MTHOBEHHON CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeIbHOM.
CocraBneHne ypaBHEHUs KacaTelbHOM B
o01em BUE.

YcBoenue npasuit audhepeHIupoBaHms,
TaOIMIIBI TPOU3BOHBIX JIEMEHTAPHBIX
GbyHKUUH, TPUMEHEHHUE IS
middepeHunpoBanus GyHKIUH,
COCTaBJICHUS YpaBHEHHsI KacaTeIbHOM.
[IpoBeneHne ¢ MOMOILBIO TPOU3BOIHON
uccle0oBaHus (PyHKIMH, 3aJaHHOM
¢bopmynoi.

IKCIIEPTHAS OIICHKA
BBITIOJTHCHHSI
NPAaKTUYCCKUX 3aHATUHI
NoNe 39-40,
KOHTpOJIbHasi padoTa,
IKCIIEPTHAS OIICHKA
MyOJUYHOM 3aIUTHI
pedepatoB, cooOIeHU I
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YcraHoBieHUE CBSI3M CBOMCTB (DyHKUIUHU
Y TIPOM3BOIHOM 1O MX TpaduKam.
[IpuMeHeHre nNpOU3BOIHOM AJIs PELICHUS
3aJ1a4 Ha HaXO0XKJICHUE HAanOOJIBIIETO,
HaMMEHBIIETO 3HAUEHUS U Ha
HAaXO0KJICHUE IKCTpEMYyMa.

IlepBooGpa3nasn
U HHTerpaJ

O3HakoMIIEHHE C TIOHATHEM UHTErpaia u
IEpPBOOOPA3HOM.

N3yuenne npaBuiia BHIYUCICHUS
nepBooOpa3Hoil U TeopeMbl HproToHa—
JleitOHuna.

Brruucnenue nepooOpa3Hoit Asis
JaHHOW (QyHKIUH.

Pemenue 3aga4 Ha npUMEHEHUE
WHTETpaa JUIsi BEIYUCICHUS (PU3NISCKUX
BEJIMYMH U TIOIIA/ICH.

(bpoHTaNBHBINA OTIPOC,
AKCIEpTHAs OLIEHKA
BBITIOJTHEHH S
MPAKTUYECKUX 3aHATHI
NeNe 45-49,
KOHTpOJIbHAsE paboTa,
nyOTuYHAas 3alUThI
pedepaToB, cooOIeHHI

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi u
CUCTEMBbI
YpaBHeHuii.
HepaBencrBa u
CUCTEMBI HEPABCHCTB
¢ AByMA
nepeMeHHbIMU

O3HakoMJIEHHE C MPOCTEHIIIUMHU
CBEJICHUSMH O KOPHAX aJIre0OpandecKux
ypaBHEHUH, TOHATUSIMHU UCCIEAOBAHUS
YPaBHEHUH U CUCTEM ypaBHEHMIA.
N3yuenune Teopun paBHOCUIBHOCTH
YPaBHEHUH U €€ IPUMEHEHUS

Pemenue pauroHanbHBIX,
HPPALMOHAIIBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUU U
CUCTEM.

Hcnons3oBanne CBOMCTB U rpadyukoB
GbyHKIMHA 1S peIIeHHs] YpaBHEHUH.
[ToBTOpEHNE OCHOBHBIX IPUEMOB
peUIeHUsl CUCTEM.

Pemenue ypaBHeHMiT ¢ TPUMEHEHUEM
BCEX NMPUEMOB (pa3okKeHHUS Ha
MHOYHUTENH, BBEACHUS HOBBIX
HEU3BECTHBIX, IOJICTAHOBKH,
rpau4IecKoro METO/1a).

Pemenue cucrem ypaBHeHUN €
NPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMIIeHHE ¢ OOLIMMH BOIIPOCAMU
pELIeHUs] HEPAaBEHCTB U HUCIIOJIb30BaHUE
CBOMCTB U rpadukoB QPyHKUIUN TTpH
pELIEHUU HEPABEHCTB.

Pemienne HepaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEM Pa3INYHBIX
croco0oB.

(bpoHTaNbHBIN OIpoC,
IKCTIEPTHAS OTICHKA
BBITIOJTHEHUS
MPAKTHYECKOTO 3aHSTHUS
Ne 24,

KOHTpOJIbHAsE paboTa,
AKCIEPTHAs OLICHKA
MyOJTUYHOM 3aIIUThI
pedepaToB, COOOIICHHH 1
COCTaBJIEHUE KPOCCBOPIa

3JEMEHTHI KOMBMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBbIC MOHATHSA
KOMOUHATOPUKH

W3yuenue npaBuil KOMOMHATOPUKHU U
MIPUMEHEHHE IIPU PELLICHUN
KOMOMHATOPHBIX 337a4.

Perenne KOMOMHATOPHBIX 33124
METOJIOM Tiepedopa U Mo MpaBUITy
YMHOKEHUS.

(bpOHTaNBHBIN U YCTHBIN
OIIPOCHI,

JKCHEPTHAS OLIEHKA
BBINOJIHCHUS

MPAKTUYECKUX 3aHSATUI
NoNe 50-52,
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O3HaKOMJIEHHE C IOHATUIMHU
KOMOMHATOPHKH: pa3MeleHUsIMH,
COYETAHUSMH, IEPECTAHOBKAMH U
(dbopMynaMu A MX BBIYUCICHHS.
OOmbsicHeHHE U IpUMEHeHHe HopMyIT IS
BBIYUCIICHUS Pa3MeIleHHIA,
IIEPECTAHOBOK Y COYETAHUU ITPU
peleHnn 3a1a4.

OsnakomiieHue ¢ bunomom HetoToHa n
TpeyronbHukoM Ilackais.

Pemrenne npaktuyeckux 3amad ¢
WCTIOJIb30BAHMEM TIOHITHUN M TTPABHIT
KOMOMHATOPHKHU.

AKCIIEpTHAs OLIEHKA
MyOJIUYHOM 3alIUThI
pedeparoB, cooOmeHn

DJIeMeHThI Teopuu

W3y4yeHune KiiacCU4ecKoro onpeaeIeHus

(bpoHTaNbHBIN OIpoC,

BEPOAATHOCTEl BEPOSITHOCTH, CBOHCTB BEPOSTHOCTH, OKCIIEPTHAS OTICHKA
TEOPEMBI O CyMME BEPOSTHOCTEM. BBITIOJTHEHUS
Pemenue 3a1a4 Ha BEIYHCIICHUE MPAKTUYCCKUX 3aHATUI
BEPOSITHOCTEHN COOBITHIA. NeNe 53-55,
DKCTIEPTHAS OT[CHKA
MyOTUIHOM 3aIUTHI
pedepaToB, COOOICHHI
IIpeacrasienue O3HakoOMJIEHHUE C PEICTaBICHUEM (bpoHTaNbHBIN OIpoc,
JAAHHBIX YHCIIOBBIX JJAHHBIX U UX 9KCIIEPTHAS OI[CHKA
(TadaMubI, XapaKTEPUCTUKAMMU. BBITIOJTHCHHS
AUATPAMMBI, Pemenune npakTuyeckux 3ajaaq Ha MPAKTUYECKOTO 3aHATHUS
rpaduku) 00pabOTKy YMCIIOBBIX JAHHBIX, NoNe 56
BBIYHCIICHUE UX XapaKTEPUCTHK. AKCIEpTHAs OI[EHKA
MyOJTUYHOM 3aIIUThI
pedepaToB, COOOIICHHI
I'EOMETPUS
IIpsimble n PopMyIHpOBKa U IPUBEACHHE TectupoBanue,
IUIOCKOCTH JI0Ka3aTeNIbCTB MPU3HAKOB B3aUMHOTO bpoHTaNbHBIH OIpoC,

B IPOCTPAHCTBE

PacIoNoKEeHUs NPSAMBIX U INIOCKOCTEH.
Pacnio3naBanue Ha yepTexkax U MOAEIAX
pa3IUYHbIX CIIy4aeB B3aUMHOIO
PACIIOJIOKEHHSI IPSIMBIX U MJIOCKOCTEH,
apryMeHTUPOBAHUE CBOUX CYXKJECHHH.
dopmynupoBaHUE ONPEIETICHHH,
IPU3HAKOB U CBOMCTB NapajljiesbHbIX U
HEepHEHIUKYISPHBIX MIIOCKOCTEH,
JIBYI'PAaHHBIX U JIMHEHHbBIX

yIJ10B. BeINosHEeHnE NOCTPOEHUs YIiIOB
MEXy IPSIMBIMH, IPSAMON U
IUIOCKOCTBIO, MEXKTY INIOCKOCTSMHU  TIO
ONMCAHMIO U PACIIO3HABAHUE UX HA
mMozensax. [Ipumenenne npu3HakoB U
CBOJCTB PacIOJIOKEHHUS NPSIMBIX U
IJIOCKOCTEN MPHU PELIEHUH 3a/a4.
N3006pakenue Ha pUCyHKax U
KOHCTPYMPOBaHUE Ha MOJEIIAX
NEPIIEHANKYIISPOB U HAKIIOHHBIX K
IUIOCKOCTH, MPSIMBIX, MapaJlJIeIIbHBIX

SKCIIEpTHasd OLCHKA
BBITIOJTHCHU A

MPAKTUYCCKUX 3aHATHI
NoNe 28-32

IKCIIEPTHAS OIICHKA
MyOJIMYHOM 3aIUTHI

pedepaToB, COOOIICHHH U
COCTaBJICHUE KPOCCBOP/Ia
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IIJIOCKOCTEH, YIJIOB MEKy IPSIMOU U
TUIOCKOCTBIO U 000CHOBaHUE
noctpoenus. Pemenue 3aiaq Ha
BBIUMCIIEHUE TEOMETPUUYECKUX BEITHUUH.
OnwuceIBaHHE PACCTOSHUS OT TOUKH JI0
IUIOCKOCTH, OT MPSIMOM JI0 IJIOCKOCTH,
MEXKTY TUTOCKOCTSIMH, MEXTY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXKITY
POU3BOJILHBIMHU (PUTYpaMU B
npocrpaHcTse. M300paxkeHue Ha
YepTekax U MOAETSX PACCTOSHUS
000CHOBaHME CBOUX CYXKICHHH.
Omnpenenenre U BEIUMCIEHUE PACCTOSTHUI
B mpocTpaHcTe. [Ipumenenue Gpopmyn u
TEOPEM TUTAHUMETPHUH TSI PEIICHHS
3a1a4. O3HaKOMJIEHUE C TOHATHEM
MapajuIeIbHOTO MPOEKTUPOBAHUS U €T
CBOMCTBAMHU. Apr'yMEHTHPOBAHHME CBOUX
CYXJECHUN O B3aMMHOM PacCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (DUTYD

MHOrorpaHHUKHU

Onurcanne 1 XapaKTEePUCTHKA PA3TUIHBIX
BHJIOB MHOTOTPaHHUKOB, TIEPEUUCIICHNE
WX DJIEMEHTOB M CBOUCTB. M300paxenue
MHOT'OTPaHHUKOB U BBITIOJIHEHHE
MOCTPOECHUSI Ha U300paKEHUSIX U
MOJIEISIX MHOTOTPAHHUKOB.
Brruncnenue TMHENHBIX JIEMEHTOB U
YIJI0B B MPOCTPAHCTBEHHBIX
KOH(puUrypanusx, apryMeHTHpOBaHHe
CBOMX CYyXJeHUM. XapaKTeprucTHKa U
U300pakeHHe CEYCHMUsI, BEIUUCIICHHE
momaaei nosepxnocren. [locrpoenue
MPOCTEHUIINX CEUCHHH KyOa, TPU3MBI,
nupamuiel. [Ipumenenue GakToB u
CBEJICHUI U3 INIAHUMETPUU.
O3HakoMJIEHUE C BUJAMU CUMMETPUI B
npocTpaHcTBe, (GOPMyITUPOBAHUE
OTPENICIICHUN U CBOMCTB.
XapakTepucTuka CUMMETPHUU Tell
BpalIEHUsI U MHOTOI'PAHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPUH NPU
pemieHuu 3a1a4. Mcnons3oBanue
IPUOOPETEHHBIX 3HAHU JTSI
MCCJIEI0BAHUS U MOJIETUPOBAHUS
HECIJIOKHBIX 3a/1a4. M300pakeHue
OCHOBHBIX MHOTOI'PAHHUKOB U
BBIIIOJIHEHHE PUCYHKOB IO YCIOBUSM
3a/1a4.

TectupoBanue,
(bpoHTaNbHBIN OIpoC,
SKCIEPTHAs OL[EHKA
BBIIIOJIHEHUS

MPAKTUYECKUX 3aHATHI
NoNe33-34,

IKCTIEPTHAS OIICHKA
MyOJTUYHOM 3aIIUThI
pedepaToB, COOOIICHMI

Tesia 1 moBepxXHOCTH
BpallleHUs

O3HakoMJIEHHME C BUJJaMH T€J BpalLCHUS,
(dopMynupoBaHUE UX OIpEIeICHUI U
cBOMCTB. DOPMYIMPOBAHUE TEOPEM O
CEYECHMH 111apa IJIOCKOCTHIO U IJIOCKOCTH,

(bpoHTaIBHBIN OIpoC,
HKCTIEPTHAS OIIEHKA
BBITOJTHEHHS
NPAaKTUYECKUX 3aHATUH
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KacaTeIbHOU K cepe. XapaKTepucTUKa U
n300pakeHNe TeJ BpaleHHs, NX
pa3BepTKH, ceueHus. Pemienne 3agayd Ha
[IOCTPOEHHUE CEUEHU, BEIUNCICHUE UIMH,
pacCTOSIHUM, YIII0B, IIOUIAAEH.
[IpoBeaenue noka3aTeabHbIX
pacCyXJICHUI IPU PELICHUH 3aa4.
[IpuMeHeHne CBOMCTB CUMMETPHUM NIPU
peLIeHNH 3a]1ay Ha TeJla BpallleHus,
KoMOuHanuio tein. M3o0paxkenue
OCHOBHBIX KPYIJIBIX T€J U BBIIIOJHEHHUE
PUCYHKA 10 YCIOBHIO 33Ja4H.

NeNe35-36,

AKCIIEpTHAs OLIEHKA
MyOJIUYHOM 3alIUThI
pedeparoB, cooOmeHUH 1
COCTaBJIEHUE KPOCCBOPIA

HN3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C MIOHATHIMH TUIOIIAN U
00beEMa, aKCHOMaMH U CBOMCTBaMH.
Pemrenue 3a1au Ha BIYHCIICHUE
TIJTOIAIeH TIIIOCKUX PUTyp ¢
MIPUMEHEHHEM COOTBETCTBYIOITUX
dhopmyn u (HaKkTOB U3 TUTAHUMETPHH.
N3ydenue TeopeM 0 BEIYUCIEHUH
00BEMOB MPOCTPAHCTBEHHBIX TEN,
pereHue 3a1a4 Ha MpuMeHeHHe GopMyIl
BBIUKCIICHUST 00BeMOB. M3ydeHune
dhopmyn A1 BRIYKCIICHUS TUIOMAICH
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJ
BpamieHus. O3HaKOMJIEHHE C METOJIOM
BBIYHCIICHUS TUIOIIAIN IOBEPXHOCTH
cdepsl. Perenne 3a1ad Ha BRIUKCICHHUE
IJTONIAJIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEl.

(GbpOoHTANBHBIN OTIPOC,
AKCIEpTHas OLIEHKa
BBITIOJTHEHUS
NPaKTUYECKOTO 3aHITHUS
NoNe 37,

KOHTpPOJIbHBIE PabOTHI ,
AKCIEpTHAs OLIEHKa
MyOTUIHOM 3aIUTHI
pedepaToB, cooOIeHMI

Koopaunatsl u
BEKTOPbI

O3HakoMIIEHHE C IOHATHEM BEKTODA.
N3ydeHue nekapToBOi CUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE, IOCTPOCHUE
110 3aIaHHBIM KOOpJIMHATaM TOYEK U
IUIOCKOCTEM, HAX0XKACHUE KOOPAUHAT
TOYEK.

Haxoxnenue ypaBHEHUN OKPYKHOCTH,
cdepsl, II0CKOCTH. Boruncienne
paccTosiHUN MeXly Toukamu. M3ydenue
CBOMCTB BEKTOPHBIX BEJIMYNH, IPABUI
pa30XKeHUsI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPABUJI HAXOXKICHUS
KOOPJAMHAT BEKTOPA B IIPOCTPAHCTBE,
IIpaBUJI ACUCTBUH C BEKTOPaMH,
3aJaHHBIMU KOOpAWHATaAMHU.
[IpuMeHeHne TeOpUH IIPU PELICHUU
3a/1a4 Ha JACUCTBUS C BEKTOPAMH.
N3yuenue ckasspHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YPaBHEHHUS
psIMOM U IIOCKOCTU. IIpumenenue
TEOPHH IPHU PEIICHUU 3314 HA JCHCTBUS
C BEKTOpaMU, KOOPAUHATHBIN METON,
IIPUMEHEHHUE BEKTOPOB VISl BBIYUCIICHUS

(bpoHTaIBHBIN ONpOC,
IKCIIEPTHAS OIICHKA
BBITIOJTHCHHSI
NPaKTUYCCKUX 3aHATUH
NeNe 25-27,
KOHTPOJIbHBIE PalbOTHI,
IKCIIEPTHAS OIICHKA
MyOJIIMYHOM 3aIUTHI
pedepaToB, COOOIICHHH U
COCTaBJICHUE KPOCCBOP/IA
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BCJIMYHWH YI'JIOB U paCCTOﬁHHﬁ.

6.

Pe3yabTaThbl 0CBOCHMS COAEPKAHUSA YUeOHOU ITMCHUIVIMHBI «MaTeMaTHKa
odecneynBaeT JOCTHKEHHE 00Yy4AIOLIUMHUCS CJEAYIOUIUX Pe3yIbTAaTOB:
JIMYHOCTHBIX:
c(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMATHKE KaK YHUBEPCATHHOM SI3BIKE HAYKH;
IIOHUMAHHUC SHAYUMOCTH MAaTCMAaTUKU JJIS1 HAYYHO-TCXHUYCCKOI'0 IMporpecca,
C(l)OpMI/IpOBaHHOCTB OTHOIICHUS K MAaTEMATHUKE KAaK K YaCTHU O6HI€‘~I€J'IOBG‘~IGCKOI71 KYJIbTYPbI
gepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHUS MAaTEeMATHKH,
OBJIaICHUC MAaTEMAaTUYCCKUMU 3HAHUAMU U YMCHUAMU, HCO6XOI[I/IMI)IMI/I B HOBCGI[HGBHOﬁ
JKW3HU;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO;
TOTOBHOCTb K KOJUIEKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pazoBaTesIbHOM, OOIIECTBEHHO T0JIE3HOM, Y4eOHO-HUCCIIeI0BATEIbCKOM, MPOSKTHOM 1
ApYyrux BuJaax ACATCIBHOCTH.

MeTanpeaMeTHbIX:
PeryasitTuBHbie:
— yIpaBJeHHE CBOEH AESITeNbHOCTbIO;
— KOHTPOJIb U KOPPEKIIHS;
— HWHULUATUBHOCTb U CAMOCTOSITENIHOCTb.
KomMMyHnKaTuBHBIE:
— peueBas A€ATEIbHOCTD;
— HaBBIKU COTPYAHUYECTBA.
Ilo3naBaTenbHbBIE:
— pabora ¢ uadopmaruei;
— paboTa ¢ yueOHBIMU MOJICTISIMH,
— HCMOJIb30BaHUE OOIINX CXEM PELICHUS;
—  BBINOJHEHUS JIOTHYECKHX Ollepaluii cpaBHEeHUs, aHaIu3a, 0000IIeHUS,
KJaccupuKaIuu;
— YCTaHOBJICHHE aHAJIOTUM, TIOJIBEJICHHE MO/ MOHSITHE.
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7. YUEBHO-METOANUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE
NPOTPAMMBI YYEBHOM JTUCHUIIINHBI <K MATEMATUKA: AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUSI»

OcBoeHue mporpaMmbl yueOHOW AUCHUILUIMHBI «MaTemaTuka: airebpa W Hadajga mare-
MaTHYECKOTO aHaJIM3a; TEOMETPHUs» IMpEeaIoiaraeT HalIu4due B MpoecCHoHaIbHON 00pa3o-
BaTEJIbHON OpraHM3aliy, pealn3yrolleld 00pa3oBaTEeIbHYI0 MPOTPAMMYy CpPEIHETO OOIIero
o6pazoBanus B npenaenax ocoenust OIIOIT CIIO na 6a3e ocHOBHOTO 00111ero oOpa3oBaHus,
ydeOHOTO KaOWHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh O0ECIeYUTh OO0y4JarouIuMcs CBO -
6oaHbIN noctyn B MHTepHET BO BpeMsi y4eOHOTO 3aHSTHS U NEPHOJ BHEYUEOHOU JesTelnb-
HOCTH.

[Tomemenne kaOWHETa JOJDKHO YAOBJIETBOPATH TpeOoBaHUsM CaHUTApPHO-IIHIEMHUO-
noruueckux npasuia U HopMaTtuBoB (CanlluH 2.4.2 No 178-02) u ObITH OCHAIIEHO TUIIOBBIM
000pynoBaHUEM, YKa3aHHBIM B HACTOSIIIUX TPeOOBAHUSAX, B TOM YUCIE CHELHUATN3U POBAaHHOMN
y4eOHOM MeOeNbI0 U CPEeICTBAMHU O0YyUECHUS, TOCTATO YHBIMU JJIS1 BBITIOJIHEHUSI TPEOOBAaHUN K
YPOBHIO TIOAFOTOBKH 00ydarommuxcs’.

B kabunere AOMKHO OBITh MYJIbTHUMEIUIIHOE O00OpPYAOBaHHE, MOCPEICTBOM KOTOPOIO
YYaCTHUKHM 00pa30BaTENbHOrO IMpoliecca MOTYT MPOCMaTpUBATh BU3YalbHYIO MHGOPMAIUIO
[0 MaTeMaTuKe, CO37aBaTh MPE3CHTALNH, BUAEOMAaTEPHAIIbl, HHbIE JOKYMEHTHI.

B cocTtaB yueOHO-METOAMYECKOTO U MaTepHATbHO-TEXHUYECKOr0 00ecreueHus] mporpam-
Mbl yuyeOHOU AucuuIiuHbl «MartemaTuka: anredpa ¥ Hadalla MaTeMaTHYECKOro aHalu3a;

réeoMCTpusd» BXOIAT:

. MHOl"O(bYHKI_II/IOHaJ'IBHHﬁ KOMIIJICKC IIpCIoaaBaTeliAd,

* HarJasaJaHBIC nocoous (KOMHJICKTBI y‘le6HBIX Ta6J'II/II_I, IIJIaKAaTOB, IIOPTPCTOB BbIAAKO -
IMUXCS YYCHBIX-MAaTCMAaTUKOB U I[p.);

° I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIe CpEeACTBa,

* OKPaHHO-3BYKOBBLIC HOCO6I/IH;

+ KOMILJIEKT TeXHUYECKOH JAOKYMCHTAIlMU, B TOM YHCJIC TACIIOPTAa Ha CPCACTBA O6y‘{eHI/IH,
HHCTPYKIOUHU 1O UX UCIIOJIB30BAHUIO U TCXHUKCE 663OHaCHOCTI/I;

+ OuOnMoTeUHBINH POHI.
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8. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YYEBHOM
JTUCHUATNIUHBI

TpeGoBaHusl K MUHMMAJBHOMY MATEPUHAIBHO-TEXHUYECKOMY O0ecleYeHHUIo.
Peanuzanus nmporpaMMbl IUCHMIUIMHBI TPEOYeT HAMU4Us y4eOHOro KabuHeTa
<«MATEMATHUKN»

O6opyaoBanne y4yeOHOro KaOMHeTa:

- IOCAJI0YHBIX MECT MO KOJIMYECTBY 00Y4arOIINXCSl;

- CTYIIbS;

- JJOCKa KJIaCcCHasdl,

- pabouee MecTo MPero1aBaTes;

- wKaQbl 11 XpaHEeHHs] y4eOHO-METOUUECKOM JIUTEPATYpPHI.

Y4eOHble HAIJIAIHBIE TOCOOUS:
- ClIpaBOYHbIE yueOHbIe MOCOOUSI 0 MaTeMAaTHKE;
- - METOJMYECKHE PEKOMEH/IAIIMU 110 BHITIOJIHEHHUIO BHEAYAUTOPHON CaMOCTOSITETbHOU paboThI.

Texanueckue cpeacrBa O6V'-IeHI/I$I
- KOMIIBIOTEP ¥ MPOTPAMMHOE 00ecrieueHIEe

JleiicTByromas HOpPMaTUBHO-TEXHUYECKAsl U TEXHOJOTUYECKas JOKYMEHTALINS:
- MpaBUJIa TEXHUKHU 0€30MacCHOCTH U IPOM3BOJACTBEHHON CaHUTAPUH.

9. PEKOMEHAYEMAS JIMTEPATYPA

st o0yuarommuxcst

1. bawumakos M. M. Matematuka (6a30BbIil ypoBeHb). 10 kimacc. — M., 2014.
2. bawmakos M. M. Marematuka (6a30BbIii ypoBeHb). 10 kiacc.
COopHuk 3anau: yue6. mocobue. — M., 2010.

3. bawmaxos M. . Matematuka (6a30BbIii ypoBeHb). 11 kimacc. — M., 2014.
4. bBawmakos M. F. Marematuka (6a30BbIii ypoBeHb). 11 kiace
COopHuk 3anau: yueb. mocobue. — M., 2012.

Jus1 npenogaBaresis

1. ®enepanbHblif 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit
denepanun».

2. IIpuxa3 MunucrepcrBa oopazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepkaeHUH
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BATENIBHOTO CTAHIAPTa CPEAHEro (MIOJIHOT0) OOIIEro
oOpa3oBaHU.

3. IIpuka3 MunucrepcTBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH U3-
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meHenuii B [lpukaz MunucrepcTBa 06pa3oBanus u Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne 413 «“O06 yrBepkaeHun (eepaabHOro TOCyaapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpenHero (MOJHOro) 00IIero 00pa3oBaHus .

4. Iucemo JlenaprameHnTa rocy1apcTBEHHOW NOJUTUKU B chepe MOATOTOBKU pabounx KaapoB
u 1110 MunucrtepctBa obpazoBanust u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenganuu no
OpraHu3aIUy MOJIyYCHHUsI CPEIHET0 001Iero 00pa3oBaHus B MpeIeiax OCBOCHUS
00pa3oBaTeNbHBIX MMPOTPAMM CPEIHETO MPO(HECCHOHATFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOrmiero oOpazoBaHus ¢ y4eToM TpeOoBaHH (eiepatbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApPTOB U TOIy4aeMOU MPO(PECCUN HITN CIIEIUATBHOCTH CPEIHETO MPO(EeCCHOHATBEHOTO
oOpa3oBaHU.

5. bawmakos M. . MatemaTuka: KH. IJis IPENoaBaTesis: MeTo1. nmocooue. — M., 2013

6. bawmaxos M. U., [[vicanos I11. U. Metoandaeckoe nocodue Jijist moarotoBku kK EI'D. — M.,
2011.

HNHuTepHeT-pecypcsl
1. www. fcior. edu. ru (Mudopmannonsbie, TPEHUPOBOYHBIE H KOHTPOJIbHBIE MaTEpUAIIbI)

2. www. school-collection. edu. ru (Eaunas xosutekiuu nudpoBbIX 00pa30BaTEIbHBIX
pecypcoB).
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