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IHosicuuTennLHAA 3aNHCKA

Metonudeckue peKOMEHJANH MO MPAKTUYECKUM 3aHSITHSIM SIBIISIONIMECS YacCThIO yueOHO-
MeToauueckoro komiiekca mo auciumimiae OY /(.04 «Maremarrnka», COCTaBIICHBI B COOTBETCTBUH
c:

1. ®enepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM TI0 CIICIIHATILHOCTSM
40.02.01 TIpaBo u opranu3zanus couuanbHoro obecnedenus, 44.02.01 JlomkonpHOE 0Opa3oBaHUE;

2. Paboueit nporpamMmoli yueOHON AUCITUTUIHHBI;

3. TonoxxeHneM O TUIAHUPOBAHWHW, OPTAHHM3AIMHM WM IMPOBEICHUU J1a00paTOPHBIX PabOT H
MPAaKTUYECKHUX 3aHSATUN CTYIACHTOB, OCBAaMBAIOIINX OCHOBHBIE MPO(PECCHOHAIBHBIC 00pa30BaTEIIbHBIC
MIPOTrpaMMBbI cpetHero npodeccuonanbHOro 0opa3oBanus B kojuiemkax Hosl'Y.

Meroandeckue pEeKOMEHJAMKM BKIOYAlOT 44 MpakTUYEeCKUX 3aHATHH, MPETyCMOTPEHHBIX
paboueii mporpaMMoil yaeOHOH TUCIUIUIHHBI B 00béMe 88 yacos.

OcBoeHHe cosiepkaHus YIeOHOUM TUCIUIUIMHBI «MaTteMaTuka» 00ecreunBaeT JOCTHIKCHHE

CTYJICHTaMHU CIEAYIOIINX pPe3yibmamos:

* JIUYHOCHMHDIX.

— c(hopMUPOBAHHOCTH MPECTABICHUN O MAaTEMATUKE KaK YHUBEPCATHHOM SI3bIKE HaYKH, CPE/I-
CTBE MOJICJIMPOBAHUS SBJICHUH U MPOIIECCOB, UJIESIX U METOAaX MaTEMAaTUKH;

— MOHMMAaHKHE 3HAYUMOCTU MAaTEMATHKH JIJIsl HAYYHO-TEXHUUYECKOTO Mporpecca, chopMUPOBaH-
HOCTh OTHOIIIEHUS K MATEMAaTHKE KaK K YaCTH OOIIEYEIIOBEYECKON KYIbTYpPhI Yepe3 3HAKOMCTBO C
HCTOPHEH pa3BUTHS MaTEMATHUKH, YBOJIIOIIMEH MaTEMaTUICCKUX UCH;

— pa3BUTHE JIOTUYECKOTO MBIILJICHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KPHTHYHOCTH MBILIUICHUS HAa YPOBHE, HE0OX0AMMOM 11 Oyayiiei mpodeccuoHanbHON
NEeSTEeIbHOCTH, JIJISl IPOJOJIKEHUsST 00pa30BaHus U caMO00pa30BaHus;

— OBJIaJICHUE MAaTEeMaTUYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMH B TIOBCETHEBHOM
YKU3HU, 111 OCBOCHUSI CMEKHBIX €CTCCTBCHHOHAYYHBIX JUCIUTUINH U JUCIHUILINH MPOPECCHOHATh-
HOTO IHKJIA, JJIs OJy4eHUs: 00pa30oBaHUs B 00JIACTIX, HE TPEOYIOLUX YriyOJIeHHON MaTeMaTnye-
CKOH IIOJTOTOBKH,

— FOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIe CaMOOOpa30BaHUIO, HA TIPOTSIKE-
HUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICTII-
HOM npodeccruoHaIbHON 1 00IIECTBEHHOM NesSTeNbHOCTH;

— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM JIESITEIIbHO-
CTH,

— FOTOBHOCTD K KOJUIEKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00Opa-
30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATEIHCKOM, MPOSKTHON U IPYTUX BHUIAX
JIeITEIILHOCTH;

— OTHONICHHE K MPO(EeCcCCHOHANBHON 1eATeTbHOCTH KaK BO3MOKHOCTH Y4acTHS B pellle-HUU
JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHABHBIX MPOOJIEM;

* MemanpeomMemublx:

— YMEHHE CaMOCTOSITEJIbHO ONIPEETISATh eI JACSITSIIbHOCTA U COCTABJISITH TUIAHBI JCSATEIHHO-
CTH; CAMOCTOSATENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATENBHOCTD; HCIOIB30-
BaTh BCE BO3MOXKHBIE PECYPCHI JJIS TOCTHXKEHUS TIOCTABJIICHHBIX IIEJIEH U pean3alluy IJIaHOB Jesi-
TEIHHOCTH; BEIOUPATh YCTEIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIIUSX;

— yMEHHE MPOYKTUBHO OOIATHCS M B3aUMO/IEHCTBOBATDH B IMPOIECCE COBMECTHOM IEATENbHO-
CTH, YUUTHIBATh MMO3UIIUHU JAPYTUX YIACTHUKOB JESATENBbHOCTH, 3(HEKTUBHO pa3perniarh KOH(DIUKTH;

— BJIaJICHHE HAaBBIKAMH TIO3HABATEILHOM, YI€OHO-UCCIIEA0BATEIbCKON U MPOEKTHOMN JEATENb-
HOCTH, HAaBBIKAMH pa3pelIeHus MpooieM; CioCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TTOUCKY
METOIOB pEIIeHUs MTPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO PA3IMUHbIX METOOB IMO3HAHUS;

— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITETbHOM HH()OPMAIIMOHHO-TT03HABATEILHOM JIeITeIb-
HOCTH, BKJIFOYasi yMEHHUE OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX HH(POPMAIINH, KPUTHIECKH
OILICHUBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO, TTOTYUYAEMYIO U3 PA3INYHBIX HCTOYHHKOB,;

— BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh a/IEKBATHBIC SI3bIKOBBIE CPEJICTBA;



— BJIaJICHHE HaBBIKAMU TO3HABATEbHON pe(IIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBHUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUMN, TPAHUL] CBOETO 3HAHUS M HE3HAHUS, HO-
BBIX [T03HABATENIBbHBIX 3a/1a4 U CPEJICTB AJIS UX TOCTHIKEHUS;

— LIeJICYCTPEMIIEHHOCTD B TIOMCKAaX U MPUHATUN PEIIEHUH, COOOpa3uTEeNbHOCTh U MHTYHLIMS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEICTABICHU; CIIOCOOHOCTH BOCIIPHHUMATH KPACOTY U TAPMOHUIO
MUDA;

* npeoMemHuIX:

— c()OPMHUPOBAHHOCTH IPEACTABIECHUI O MaTeMaTHKe KaK YaCTU MUPOBOM KYJIbTYPbI U MECTE
MaTeMaTHKU B COBPEMEHHOH IIMBUIIM3AIMH, CIIOCO0aX OMUCAHMUS SBJICHUHN pealbHOTO MUpa Ha MaTe-
MaTHYECKOM SI3bIKE;

— c(OPMHPOBAHHOCTD IPEACTABICHUN O MAaTEMAaTHYECKUX MOHATUAX KaK BaKHEHUIINX MaTeMa-
TUYECKHUX MOJIENSIX, I03BOJIIOLINX OMUCHIBATh U U3y4aTh pa3Hble MPOLIECCH U SABJICHUS; IOHUMaHHE
BO3MO>XHOCTH aKCMOMATHYECKOTO ITOCTPOCHUSI MATEMAaTUUECKUX TEOPUIL;

— BJIaJICHHE METOAAaMU J1I0Ka3aTeJIbCTB U aITOPUTMOB PEIIEHUs, YMEHUE UX IPUMEHSTh, IPOBO-
JIUTh JI0Ka3aTeIbHbIEC PACCYKIEHUS B XOJ€ PEIICHNUS 33/1a4;

— BJIaJICHUE CTAHJAPTHBIMU IPUEMaMU PEIIECHUS PAllMOHAIBHBIX U HPpALMOHAIBHBIX, IOKa3a-
TEJbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE [Tl TOMCKA ITyTH PELISHUs U WUTIOCTPALuK pe-
LIEHMs] YpaBHEHUN U HEPABEHCTB;

— c(OPMHPOBAHHOCTh NPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUUYECKOr0 aHAJIN3a U
UX CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEJECHUE (PYHKIIMM, UCIIOJIb30BaHUE TOJTY-
YEHHBIX 3HAHUU JJI ONUCAHUSA M aHAJIN3a PealbHbIX 3aBUCUMOCTEI];

— BJIaJICHHE OCHOBHBIMH MOHITHSMH O TUIOCKHX M MTPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTY-
pax, MX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTh YMEHHMS PACIIO3HABATh F€OMETPHUECKUE (QUTYPBI
Ha YepTekax, MOJIEIAX U B pEalIbHOM MUpPE; IPUMEHEHUE U3YUYEHHBIX CBOMCTB FrEOMETPUUECKUX PU-
ryp U GOpMyI JUIs PELIeHUs TeOMETPUUECKUX 3aJay U 33a]a4 C IPAKTUUECKUM COZACPIKaHUEM;

— c(OPMHPOBAHHOCTH NPEACTABIECHUH O MpoLeccax U SBICHUSIX, UMEIOIIMX BEPOATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE, OCHOBHBIX MOHATUSIX 3JIEMEHTap-
HOW TEOpHUH BEPOSTHOCTEH; yMEHUI HaXOAUTh U OLIEHUBATh BEPOSITHOCTU HACTYIJICHUS COOBITUI B
MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapAKTEPUCTUKH CIy4allHbIX BEIUYMH;

— BIIa/ICHUE HAaBBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPU PEIIEHUH 3a-
nau.

B  pesynbrare  BBINOJHEHHMsS  CAaMOCTOSITENBHOW — paboThl  OoOydarouuiics  J1OJIKEH
3HATh/TIOHUMATh!

e 3HAYEHWE MATEMaTHUYECKOW HAYKU NI PEIICHMs 3a]a4, BO3HUKAIOIIUX B TEOPUU U ITpaK-
THKE; IIUPOTY U B TO K€ BPEMsI OIPaHUYEHHOCTh IPUMEHEHHSI MaTEMaTUYECKUX METOJIOB K aHaJIU3y
U MCCJIeIOBAHUIO MIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOIIIECTBE;

e 3HaueHUE MPAKTHUKU U BOIPOCOB, BO3HUKAIOUIUX B CaMOM MaTeMaTHKe Ui (popMUpOBa-
HUS U Pa3BUTH MaTeMaTUYECKOW HAayKH; UCTOPHUIO Pa3BUTHSI MOHATHUS YMCia, CO3JaHMs MaTeMaTH-
YECKOr'0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTUSI TEOMETPHY;

® yHHUBEpPCAJbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEeMaTHMUECKUX PACCYXIACHHM, UX HpUMe-
HUMOCTb BO BCEX 00JIACTSIX YEJIOBEUECKON JESITEIbHOCTH;

® BEPOSITHOCTHBIN XapaKTep Pa3IN4HbIX MTPOLECCOB OKPYKAIOLIETO MUPA.

Kpurtepun onenkn.

Onenka “S” (OTJIMYHO) CTABUTCS, €CIH:

- 3aJIJaHK€ BBINOJIHEHO aKKYypaTHO, B MIOJIHOM 00bEME, B YKa3aHHBIE CPOKH;

- 33/IaHUS pelIeHbl MaTeMaTU4YeCKH IPaMOTHO, MPHUBEAEHbI KpaTKhe OOOCHOBaHMS Mpoliecca
pELIEHNs CO CCBUIKOM Ha COOTBETCTBYIOLINE BOIIPOCHI TEOPHUHU.

Orenka “4” (XOpoIII0) CTaBUTCS, €CIIN:

- 3a/laHMe BBITIOJHEHO aKKypaTHO, B MOJHOM 00bEME, B YKa3aHHBIE CPOKHM, HO paboTa cojaep-
KUT HE3HAUNTENIbHbIE TOMapPKU;

- 3aJIaHMsl peIlieHbl BEPHO, HO JIOMYILEHBI HETOUETH M HerpyOble OMIMOKH, K KOTOPBIM OTHOCAT-
Csl OIMCKH, HEOCTATOYHOCTh MJIM OTCYTCTBHE MOSICHEHUH, 000CHOBaHUI B PEIICHUSX.



Onenka “3” (yIOBIETBOPUTEIHHO) CTABUTCSI, €CIIH:
- HapyIIEHBI CPOKH, 3aJJaHUE BHITOJIHEHO HE B MTOJHOM 00bEME;
- peleHHe 3aJaHuN COJCPKUT HETOUETH M HErpyOble OIHOKH.

OneHka “2” (Hey10BIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyIIEHbI CPOKH, 3aJIaHHE BHIMOJIHEHO HEOPEIKHO, HE B IOJTHOM 00bEME;
- pelIeHue 3a/1aHuil COACPIKUT TPyObIe OMUOKH, KOTOPbIE OOHAPYKUBAIOT HE3HAHUE CTYICHTAMH OC-
HOBHBIX MOHATHHA MAaTeMaTUYeCKON CTaTHCTUKU U HEYMEHHE UX MPUMEHSITh, HE3HAHUE MPUEMOB pe-
IICHUS 33/1a4, & TAK)KE BBIYUCIUTEIbHBIC OIIHOKH.



TemaTuueckuil IVIaH U cojiep:KaHue Y4eOHOM TUCIMIIIIMHBI

HaumeHnoBanue Coaep:xanue yueOHOro Matepuada, jaboparopunie u Ilpakrudeckoe 3ansatue Ne, camocrositesibHast | O0bém | YpoBeHb
pa3/iesioB U TeEM padora 00y4yaImmxcs 4YacoB |OCBOEHUS
1 2 3 4
Beeoenue Conep:xkanue y4e0OHOIro MaTepuaa 2 1
MaremaTrKa B HayKe, TEXHHKE, SJKOHOMHKE, HHPOPMALMOHHBIX TEXHOJIOTUAX U MPAKTUIECKON JesTeb-
HOCTH.
Lenu u 3agaun U3y4eHUs] MaTeMAaTUKUA NIPU OCBOCHUH MPOodeccuil M CenuaIbHOCTeH cpeaHero npodec-
CHOHAJILHOr0 00pa30BaHus
Paznen 1 Pa3Butue 6
TOHSATHS 0 YHCIIe
Tema 1.1 deiicteu- | Conepskanue y4eGHOro MaTepuasa 2 12
TEJIbHBIE YHCIIA Ilesible U panoHaibHble yuciaa. JleHCTBUTEIbHBIE YUCTA.
Tema 1.2. [Ipubnu- | IIpakTuyeckoe 3ansitue Nel: 1,2
JKEHHbIE BbIUHUCIIC- Apudmernueckue neficTBus Haja yucaaMy. Berarcinenre npuOiInKeHHbIX 3HaU€HUH BEJIMUUH, BbIYHMCIIE- 2
HUS HUE a0COJIFOTHOW U OTHOCUTEILHON MOTPEIIHOCTH.
CamocrosiTesibHas padora Nel: 2
Beruuciienne npuOIMKEHHbIX 3HAYCHUH C HEIOCTAaTKOM M U30BITKOM; BBIYMCICHHE a0COIIOTHON U OTHO-
CUTEJIBbHOM ITOIPEIHOCTH.
Pa3zpnen 2. ®yHk- 14
LIMH, UX CBOWCTBA H
rpaguku
Tema 2.1. ®ynkuuu, | Coaep:xkanue yaeGHOro Matepuasia 2 1,2
uX rpaduku Oynkiuyn. O6acTh ONpeeseHnss 1 MHOXKECTBO 3HaueHui. ['paduk ¢pyHkunu, nocrpoenue rpadukon
(GyHKIMH, 3a1aHHBIX Pa3IMYHBIMU CIIOCOOaMHU.
CamocrosiTe1bHasi padoTa Ne 2-3: 4
OnpeneneHnre MOHOTOHHOCTH (YHKIIMH, 00J1aCTH onpe/esieHns QyHKIUU, YeTHOCTH U HEYETHOCTU (yHK-
IIUH.
Tema 2.2. OcuoBrbie | Cogepkanue y4eOHOro MaTepuaa 2 12
cBoiicTBa pyHkiuii | CBoiicTBa GyHKIMU. MOHOTOHHOCTB, YETHOCTh U HEYETHOCTD, MEPHUOANYHOCTH, OTPAHUYEHHOCTH. [Ipo-
MEXYTKH BO3pacTaHUsl U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbBIIIEE 3HAYEHUS], TOUKH dKcTpemyMma. [Ipume-
pbl GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peabHbIX IpoIleccax U sIBICHUSX.
Tema 2.3. IIpeoOpa- | IpakTuyeckoe 3ansiTHe Ne 2: 1,2
30BaHUs rpa)uKkoB [Toctpoenue u utenue rpaduxos ¢pynkuuit. Mccnenoanue Gpynkuuu. [IpeodpazoBanus rpadukos. [1a- 2

paﬂHeHBHBIfI MNEPEHOC, CUMMETPHUHA OTHOCUTCIIEHO oceit KOoopauHaT, CHMMETPUA OTHOCHUTCIILHO HpHMOﬁ




y=X, pacTsbKEHHUE U CXKaTUE BIOJb OCEHl KOOpIHHAT.

CamocrositesibHas padora Ne 4-5: 4
Odopmnenne anpboma “CpoiicTBa 1 rpaduku dJ1eMeHTapHbIX QyHkIui. [IpocTeiimue npeodpa3zoBaHus
rpaduKoB QyHKIHIA
Pa3nen 3. KopHu, 38
CTeNneHH M JIora-
pudmMbI
Tema 3.1. Kopuu u Coaeprxanue yueOHOro MaTepuasa 2 1,2
CTETeHH Kopuu u crenenn. Kopau HaTypanbHON CTENEHH U3 YUCIIAa U UX CBOICTBA.
Crenenu ¢ palMoOHAILHBIMU ITOKA3aTENSIMU, UX CBOIcTBA. CTENEHN C IEHCTBUTEIBHBIMU TIOKA3aTEIISIMU. 2
CBOJCTBa CTENEHHU C ICWCTBUTEIHHBIMU OKA3aTEIISIMH.
IpakTuyeckoe 3ansaTue Ne 3 2
Brruncnenue u cpaBHeHHe KOpHEil. BrinonHeHne pacyeToB ¢ pagukaiamu. Pemenne uppanroHaibHbIX
YpaBHEHUI
IIpakTuyeckoe 3ansaTue Ne 4 2
Haxosxienne 3Ha4eHH CTETIeHeH ¢ palmoHaIbHBIMU MoKa3aTensiMu. CpaBHeHnue creneneit. [Ipeodpaso-
BaHUs BBIpAXKEHUI, colepKalliuX cTeneHu. Penienue nokasarenpHbIX ypaBHEHUM.
CamocrosiTesibHas padora Ne 6-7: 4
IIpeoOpa3oBaHus BeIpayK€HU, CoepkKalUX KOPEHb n-i CTETIEHU U CTeNeHb. Pellenne nokazaTelbHbIX
YPAaBHEHUH.
Penienue npukiagHbIxX 3a1a4.
CamocrosiTesbHas padora Ne 8: 2
ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHUM, COAEPIKALNX CTEIIEHU
Pemrenne npukiiagHeIx 3a1ay.
Tema 3.2. Jlorapupm | Conepskanue yae6HOro MaTepuasia 2 1,2
Jlorapudm. Jlorapudm uucina. OcHOBHOE joraprupMUUYECKOE TOKIECTBO. JleCITHUHbIE U HATypaIbHbIE
Jorapu(pMBsl.
[TpaBuna aeiictBuii ¢ orapudmamu. [lepexos kK HOBOMY OCHOBAHHUIO. 2
IpakTuyeckoe 3ausitue Ne 5: 2
Haxoxxnenue 3HaueHHi jgorapudma mno npou3BoJIbHOMY OCHOBaHHIO. [lepexo1 oT 0JJHOro OCHOBAaHUS K
npyromy. Beraucienne u cpaBHeHUE JT0rapu(MOB.
Ipakruyeckoe 3austue Ne 6: 2

JlorapudmupoBanue u noreHuuposanue. Pemenue norapupmuyeckux ypaBHeHui. [IpuOamkeHHble BbI-




YUCJICHUA 1 PCIICHUEC IPUKIIAJHBIX 3a/1a4.

CamocrosiTesbHast padora Ne 9: 2
Haxoxxnenune 3HaueHwii sorapudma mo nmpou3BOIbHOMY OCHOBaHMIO. Pemienne norapupmMudeckux ypas-
HEHUU
CamocrositesbHast padora Ne 10: 2
[Ipeobpa3oBanus palioHAIbHBIX, UPPALMOHAIBHBIX, CTETIEHHBIX, TOKa3aTeNbHBIX, JJOrapu(pMUIECKUX
BBIPAKCHUI
Tema 3.3. [IpeoOpa- | IlpakTuyeckoe 3anaTue Ne 7: 2 1,2
30BaHMe BblpakeHuil | [IpeobpazoBanus anredpandeckux BeipaskeHH. [IpeoOpa3oBanms palimoHATBHBIX, UPPALMOHATIBHBIX,
CTETEeHHBIX, TOKA3aTeNbHbIX, JOrapu(OMUUYECKUX BHIPAKEHUH.
Tewma 3.4. Crenen- Conep:xanue yueOHOro MaTepuaJia 2 1,2
HBIE, TTOKa3aTeNb- CrenenHast GyHKIIMS C HATypaJIbHBIM MOKa3aTeneM, e€ cBoicTBa u rpaduk. [lokazaTenbHas GyHKIusA
HBIC, JIorapudmMude- | (3KCTOHEHTa), e€ cBoiicTBa U rpaduk. Jlorapudmuyeckas GyHKIMs, €€ CBOHCTBA U rpaduK.
CKue QyHKUIUU IIpakTHyeckoe 3anaTHe Ne §8: 2
[Toctpoenue rpaduka creneHHOM QYyHKIINN;
MocTpoeHue rpaduka nokazareabHol QyHKIUY;
nocTpoeHue rpaduka JorapuHMuIecKoi GyHKIIH.
[TpeobpazoBanms rpad)uKoB.
CamocrositesibHas padora Ne 11: 2
Odopmienne anbboma “CBoiicTBa U rpaduky MoKa3aTeabHOH, J0rapupMUUEcKon U cTeeHHOH (PyHK-
10507 8
Tema 3.5. Uppanmo- | IIpakTudeckoe 3ansatue Ne 9: 2 1,2
HaJIbHBIE, MIOKa3a- Pemienue uppaimoHanbHbIX YpaBHEHUM;
TeJbHBIE U JIOTa- peleHre moKa3aTeIbHbIX YPaBHEHHI U HEPABEHCTB;
pudmMHUyecKHe ypaB- | peleHHe JOrapupMUUECKUX YpaBHEHUH 1 HEPABEHCTB.
HEHUS 1 HEPABEHCT- | CamocTosiTe/IbHasA padora Ne 12: 2
Ba Vcnonp30BaHue CBOMCTB U IrpaguKoB (QYHKIMH NPU pEelIeHUH YPABHEHUI U HEPAaBEHCTB.
Paznea 4. [Ipsimble 20
U IUIOCKOCTH B
MPOCTPAHCTBE
Tema 4.1. ITapan- Coaeprxanue yueOHOro MaTepuaa 2 1,2
aenpHOCTh MpsiMbIX | [Ipemmer ctepeomerprn. OCHOBHBIE TTOHSTHS CTEPEOMETPHH (TOYKA, TIPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO).
U TJIOCKOCTEN B AKCHOMBI CTEPEOMETPHHU U MPOCTEHIINE CISICTBUS U3 HUX.
MPOCTPAHCTBE B3aumMHoe pacnonoxxeHue AByX MpsIMBIX B IpocTpaHcTBe. [lapamienbHOCTh npsiMoi 1 rutockocTu. [1a- 2




paienbHOCTH TIockocTe. [lapamnensHoe npoektupoBanue. M3o00paxkeHne mpoCcTpaHCTBEHHBIX QUTYD.

IpakTuyeckoe 3ansiTue Ne 10:
Pemrenue 3a1au Ha B3aMMHOE PaCIIOIOKEHUE MIPSMBIX B POCTPAHCTBE, YTOJI MEXKY MPSMBIMU, Ha MpPH-
MEHEHHE NMPU3HAKOB MapauIeIbHOCTH MPSIMON U MIIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 11:
Pemienue 3a1a4 Ha B3aMMHOE pacloIoKEHUE NMPSIMBIX U IIOCKOCTeH. Perienue 3a1a4 Ha npuMeHeHue
IPHU3HAKA NApaJICIbHOCTH IIOCKOCTEN

CamocrositeqbHasi padora Ne 13:
MOITOTOBKA pedepara Ha TeMy: «['eoMeTpust y IPEBHUX CTUIITSIHY.

Tema 4.2. Tlepnen-
JTUKYJISIPHOCTD TIPS-
MBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE

Conep:xkanue y4e0OHOIro MaTepuaa
[lepneHMKyIApHOCTD NPSMOM U IVIOCKOCTH. [lepneHuKysip 1 HaKJIIOHHAsA. YTOJI MEKIY NPSMOU U
IJIOCKOCTBIO.

Teopema 0 TpEX nepneHANKyIIpax.

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: apalieIbHbIA TEPEHOC, CHMMETPUS OTHOCUTEIHHO
IIJIOCKOCTH.

JIByrpaHHbIi yroiy. Yroa Mexay MI0CKOCTSIMHU.

[TeprieHAMKYASAPHOCTH JIBYX IJIOCKOCTEM.

IIpakTuyeckoe 3ansaTue Ne 12:
Pemrenne 3a1ad Ha IPU3HAK NEPIIEHANKYISIPHOCTH NMPSAMOM U INIOCKOCTH, YTOJI MEXAY IPSIMOM U ILIOC-
KOCTBIO, IEPIICHIUKYJIISIP U HAKJIOHHYIO

IIpakTnueckoe 3ansaTne Ne 13:

Pewrenue 3amad Ha TeopeMy O TpeX NMEPHEHAUKYISAPAX, HA IPU3HAK U CBOMCTBA NEPICHAUKYIIIPHBIX
IIJIOCKOCTEM, HA HAXO0XKJICHHUE YyIila MEKy NMPSIMOM U IJIOCKOCTBIO, PACCTOSHUSI OT TOYKH JI0 TUIOCKOCTH,
OT NPSAMOM 10 MIIOCKOCTH PACCTOSHUS MEKY IUIOCKOCTSAMH.

CamocrosiTesibHast padora Ne 14:

Brinonnenue camocToATeNnbHOM paboThl Ha HAXOXKAECHUE YIiIa MEXy MPSIMOM U IJIOCKOCTBIO, PaccTosi-
HHA OT TOYKH N0 IIJIOCKOCTH, OT pr[MOfI 0 IINIOCKOCTH

pPacCcTOSTHUS MEXK]Y IIIOCKOCTSIMHU.

1,2

Pa3gen 5. OcHOBBI
TPUTOHOMETPHH

34

Tema 5.1. OcHOBHEBIE
OHATHSA

Conep:xanue yueOHOro MaTepuaJa
Pannannas mepa yrna. BpamarensHoe nernkenne. CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC.

IpakTuyeckoe 3ansiTue Ne 14:
PanraHHbIl METON M3MEPEHHUs YIJIOB BpalCHUS U CBA3b C IPajyCHON Mepou. PenieHue ynpaxHeHUN Ha

1,2




IIPUMEHEHHE OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB, BBIYMCIICHUE 3HAYEHUN TPUTOHOMETPUYECKHUX
BBIPQ)XEHUI, HA TOXKJICCTBEHHBIE TPe00Pa30BaHUs MPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHUH.

IIpakTu4yeckoe 3ansitue Ne 15:
ToxnecTBeHHbIe TPeoOpa30BaHUs MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAsKEHHUH

CamocrosiTeqbHasi padora NelS:
MOATOTOBKA JOKJaAa 1o Teme: «Vcropust yucna m ».

Tema 5.2. OcHoBuble | Coaep:kaHHe Y4eOHOT0 MaTepuaia 1,2
TPUTOHOMETpHYE- ®opmyisl npuBeaeHUs. POpMyIIbl CIOKEHUS.
CKUE TOXKICCTBA IpakTuuyeckoe 3ansitue Ne 16:
Pemenne ynpaxHeHHI Ha MPUMEHEHHE OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKAECTB, (hopMyn mpuBene-
HUs, GOPMYIT CIIOKEHUS
CamocrositesibHas padora Nel6:
npeoOpa3oBaHNe TPUTOHOMETPHUECKUX BBIPAKEHUI.
Tema 5.3. @opmynsl | Coaep:kaHue y4eOHOT0o MaTepuaa 1,2
JIBOMHOTO U TOJIO- ®opmyJibl JBOMHOTO, TOJIOBUHHOTO YIJIA.
BHHHOT'O yTIjia IIpakTuyeckoe 3ansaTue Ne 17:
peleHne ynpaKHeHH Ha MPUMEHeHHe (OpMys1 TBOHHOTO M MOJIOBUHHOTO apTryMEHTAa.
CamocrositesibHas padora Nel7
Pemenune ynpaxaenuii Ha npuMeHeHne GOpPMyIT ABOWHOTO U TIOJIOBUHHOTO apTYMEHTA.
Temab5.4. [IpeoOpa- | Copep:xkanue yuedHOro MaTepuaJia 1.2
30BaHUA MIPOCTEH- [IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEACHNUE U IPOU3BEICHUS B CYMMY.
mx Tpuronomerpu- | Ilpakruyeckoe 3anarue Ne 18:
YECKMX BBIDOKEHMM | pelieHne yrpaKHEeHWI Ha MpUMeHeHHe (OpMyJ CYMMBI 1 pa3HOCTH CHHYCOB (KOCHHYCOB).
Tema 5.5. Coaep:xanue yueOHOro MaTepuasa 1,2
Tpuronomerpuue- TpuronomeTpuueckre GYHKIMH y = SIN X U Y = COS X,UX CBOWCTBA U rpaduku. TpuroHoMeTpruuecKue
CKue QyHKIUU ¢bynkuuu Yy =tg X u y = ctg X,ux coiictBa u rpaduxu. [IpeoOpasoBanus rpadukos.
CamocrosiTesbHast padora Ne 18:
oopmienue anpb6oma “CBoiicTBa U rpa)IKU TPUTOHOMETPHUECKUX (DYHKITHHA™.
Tewma 5.6. Tpuro- Coaep:xanue yueOHOro MaTepuaJia 12

HOMETpPHUYECKHUE
ypaBHEHUS

Oo6parHnbie TpuroHoMmerpudeckue pyHkuuu. [lpocreiimue TpuronomeTpruueckue ypaBHeHus. Pemenns
TPUTOHOMETPUUECKHUX YPaBHEHHUH U UX CHCTEM.

IIpakTnueckoe 3ansaTne Ne 19:
Pemenue ynpaxHeHUI Ha HaxX0XJIE€HHUE OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUI: apKCUHYC, apKKOCH-
HYyC, apKTaHI€HC, apKKOTaHreHc. Pelenne npocTelmmux TpUroHOMETpUUECKUX ypaBHeHH. [Tpuknannele




3ajaun.

IIpakTnueckoe 3ansaTue Ne 20:
Penienne TpUroHOMETPUUECKUX YPaBHEHUH.

CamocrosiTeabHast padora Ne 19:
BBINOJIHEHUE JOMAIIHEH KOHTPOJIbHOM paboThI.

Pa3zgen 6. Hauaaa
MaTEeMaTH4YeCKOIr0
aHaJInu3a

40

Tema 6.1. Ilocneno-
BaTe€JIbHOCTHU

IIpakTuyeckoe 3ansitue Ne 21:

Crnioco0pl 3a/1aHusl M CBOKWCTBA YMCIIOBOW NOCIIEA0BATEIbHOCTH, BBIYMCIEHUE YJIEHOB YMCIIOBOM 11OCIIE0-
BaTEIbHOCTH, BRIYUCIICHUE TIPE/Ieia MoCcIe0BaTeIbHOCTH. beckoHeuHo yObIBarolas reoMeTpudecKkas
IIPOrpeCCcusi U €€ cymma.

1,2

Tema 6.2. [Ipous-
BOJHAs

Conep:xanue yueOHOro MaTepuaJia
[Tonsatue o mpousBoaHON QyHKIMH. ['eomeTprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHON. Y paBHEHHE
KacaTelnbHOU K rpaduky QyHKINH.

Coaep:xanue yueOHOro MaTepuaJia
HpOH?;BOI[HBIG CYMMEBEI, pa3HOCTHU, IPOU3BCACHHNA, YaCTHOTO. HpOI/I?,BOI[HI)Ie OCHOBHBIX 3JICMCHTAPHBIX

byHKIHi.

IIpakTuyeckoe 3anaTHe Ne22:
CocraBrieHne ypaBHEHUI KacaTelbHbIX K rpaduky QyHKIMH B 33/IaHHBIX TOYKAaX; HAX0XKICHUE CKOPOCTH
Y YCKOPEHHMS B 33JIaHHBI MOMEHT BPEMEHH.

IIpakTnyeckoe 3ansaTne Ne23:

[IpaBuia u popmynsl tuddepeHupoBanus, TadIMIIA MPOU3BOIHBIX dJIEMEHTapHbIX (yHKUUN. Pemenne
yIpa)kHEHUH Ha HaXO0X/IeHUe MPOU3BOAHOM, MpUMeHsis paBuia 1uddepeHupoBanus. Pemenue ynpax-
HEHUI Ha HaXOXJEHHE MTPOU3BOIHOM CI0KHOU QyHKIIUU.

CamocTosiTe1bHasi padora Ne 20-22:

HaxO0XXJICHWE TPOU3BOAHBIX (YHKIIUUA Pa3HBIMU CIOCOOAMH; COCTABJIICHHE YPaBHEHUW KacaTEIbHBIX K
rpaduKy QyHKIIUHN B 33JaHHBIX TOYKAX; HAXOXKAECHUE CKOPOCTH M YCKOPEHHMS B 3aJaHHBI MOMEHT BpeMe-
HH.

1,2

Tema 6.3. [Ipumene-
HU€ TPOU3BOAHON K
UCCIIEJOBAHUIO
(GyHKLIUH U 110-
CTPOEHUIO TpapHKOB

Conep:kanue y4e0OHOIro MaTepuaa

[Ipu3naku Bo3pacTanus U yobiBaHUsS QYHKIMH. DKCTpeMyMbl GyHKIMN. Hanbomnpiee 1 HauMeHbIee
3Ha4yeHus1 GyHKUMU. [IpruMepsl HCTIOIb30BaHUS IPOU3BOAHOM [Tl HAX0XKICHHS HAMITYUIIIero peIeHus B
MIPUKJIAIHBIX 3ajjauax.

ConeprxaHue y4eGHOro MaTepuaJia
Bropas npousBojHas, ee reoMeTpudeckuii U pusnyecku cmbici. [IpuMeHeHne MPOU3BOAHON K UCCIIEI0-

1,2




BaHHIO (DYHKIIMI M ITOCTPOCHUIO TPAPHUKOB.

IIpakTnueckoe 3ansaTne Ne 23: 2
Pemenune ynpaxHeHuil Ha uccieqoBaHue (pyHKIUMM Ha MOHOTOHHOCTb M KCTpeMyM. Haxoxnenue Hau-
O0JIBIIIETO M HAMMEHBIIET0 3HAUYEHUS M SKCTPEMAIIbHBIX 3HAYCHUH (PYHKIINU.
IIpakTuyeckoe 3anaTHe Ne 25: 2
Pemrenue ynpakHeHuil Ha nmoctpoeHue rpa)ukoB MHOTOYICHOB C CIOJIH30BAHUEM IPOU3BOIHOM.
CamocrosiTesibHas padoTa Ne 23-24: 4
Haxoxxaenne npoMeKyTKOB MOHOTOHHOCTH (DYHKIMH, HAX0XKIEHHE SKCTPEMYMOB (DYHKIIUH;
ucciieioBaHie QyHKIMHA U IOCTpoeHue rpaduka.
Tema 6.4. IlepBoo0- | Conep:xkanue yueOHOro MmaTepuasa 2 1,2
pasHas u uaterpan | [leppooOpa3nas u uHTerpan. OCHOBHOE CBOWCTBO IepBooOpasHoil. [IpaBuna HaxoxaeHUs mepBoobOpas-
HBIX.
IIpakTHyeckoe 3ansaTHe Ne 26: 2
Pemenue ynpaxxHeHH Ha HAX0XAEHUE IEPBOOOPA3HBIX AEMEHTAPHbBIX (PYHKINH.
Conep:xanue yueOHOro MaTepuaJa 2
[lonstue kpuBoNMHENHON Tpanenuu. [IpuMeHnenne onpeneIeHHOro HHTerpaia il HaX0XKACHUs IUIola-
o1 KpuBosinHelHoW Tpaneuuu. ®opmyna Herotona—IJleitonuna. [Ipumepsl npuMeHeHUs HHTErpaia B
(bu3nKe ¥ reoMeTpuu.
IIpakTnueckoe 3ansaTne Ne 27: 2
Pemienue ynpaxxHeHUi Ha BBIYMCICHHE TUIOIMIAN KPUBOJIMHEHHON Tpanenuu ¢ UCIOIb30BaHUEM (POpMy-
nel Hetotona — JleitOnuna. [lpumenenust naTerpana K BBIYUCICHUIO (GU3UYECKUX BETMYHMH U TIJIOMIAICH.
CamocrositesibHas padora Ne 25: 2
Haxosxnenue nepBooOpa3Hbix (HYHKIINIA; BEIYUCICHUE TUIONIAIeH KPUBOJIMHEWHBIX TPaIeInii;
BBIUHCIIEHHE TUI0Iael puryp.
CamocrosiTesibHas padora Ne 26 2
BBIYHCIICHUE IIJIOIAAeH KPUBOIMHEWHBIX TPANECLU;
BBIYHMCIICHHE TUIOIaieH Quryp.
Pa3znen 7. Muoro- 16
TPAHHUKH
Tema 7.1. Tlpusma Conepskanue yaeGHOro MaTepuasia 2 1,2
MHororpasHuk, ero BepiuHsl, péopa, rpanu. [Ipusma. [Ipsamas u nakionnas npusma. [paBunsHas
npusma. [apannenenunen. Ky6. IlpeacraBinenne o npaBuIbHBIX MHOTOIPaHHHKAX .
IIpakTnueckoe 3ansaTne Ne 28: 2

Perienue 3a1ay Ha HaXOXJIEHUE TEOMETPUUYCCKMX BEJIMYWH (IUTMH, YIJIOB, IUIOHIA/eii) B MpU3Max U ma-
paJuiesienumnese.




CamocrosiTesibHas padora Ne 27-28:
Pemienue 3a1a4 mo remMe mpu3Ma, HapayiesenuIe].

Tema 7.2. Ilupamuna | Comep:kanue y4edHOro MaTepuajia 2 1,2
[Mupamuna. [IpaBunpHas nupamuga. Y cedeHHas nupamuaa. Terpadap. Cummerpus B KyOe, mapajuiene-
nurnene, npusme, nupamue. CeueHust Kyoa, IPU3MbI U TUPAMUJIBI.
IIpakTnueckoe 3ansaTne Ne 29: 2
Penrenue 3a1a4 Ha HAXOXKIEHUE TEOMETPUICCKUAX BEITMYWH (IUIMH, YTJIOB, TUIOMIA/IeH) B TUPAMUJIC.
CamocTosiTenbHast padora Ne 29-30: 4
PasBepTkn MHOTrOrpaHHHKOB. M3roTOBICHHE MOJIeNCii MHOTOTPAaHHUKOB.
Paznen 8. Tena u 8
TMOBEPXHOCTH Bpa-
1eHHus
Tema 8.1. Llmmmuagp | Coaep:kaHue yueOHOTo MaTepuasa 1 1,2
Hunuuap. OcHoBaHKe, BbICOTa, 00KOBAsi IOBEPXHOCTH, 00pa3yrolias, pa3BepTka. CedeHus! MIIUHIPA.
Tema 8.2. Konyc Coaepixanue yueOHOro MaTepuasa 1 12
Konyc. OcHoBanue, BbIcOTa, O0KOBas MOBEPXHOCTh, 0Opa3yrolias, pa3BepTka. YceueHHbIH kKoHyc. Ceue-
HUS KOHYCA.
Tewma 8.3. [llap u Coaep:xanue yueOHOIro MaTepuasa 1 1,2
chepa Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
CamocrositesbHas padora Ne31: 2
CocraBnenne KpoccBop/ia.
IIpakTnueckoe 3ansaTue Ne 30: 3
Pemrenne 3aau Ha HaxOXJIEHHE TEOMETPUIECKUX BEIMYMH (panuyca, 00pa3yromei, BEICOTHI, TUIOIMIAIH
OCHOBAHHs1) B IIWJIMHAPE U KOHYCE, HIape.
Pa3nen 9. U3mepe- 13
HHSI B TeOMeTpUH
Tema 9.1. O6bémbl 1 | Conepskanue y4e6HOro MaTepuasia 2 1,2
rIomaau noBepxHo- | O6wem u ero uamepenue. urerpanbuas popmyna oobema.
cTei Ten ®opmyiel 06beMa Kyba, MPsIMOYTOJILHOTO NapajieNenunena, pu3Msl, IUIHHIpa. PopMyIisl oObemMa MMu-
pamusl U KoHyca. DopMyer 00beMa mrapa.
IIpakTuyeckoe 3ansaTue Ne 31: 2
Penienue 3a1a4 Ha HAXOX/IeHUE 00beMa KyOa, IPSMOYTOJIBHOTO NapajuleenuIeia, IPU3Mbl, TUPAMHJIBI.
Conep:xaHue yueOHOro MaTepuaJa 2

@opMyITbl TUIOMIAAN TOBEPXHOCTEH MPU3MBbI, MTUPAMU/IbI, IIUIUHAPA U KoHyca. Popmyna ruiomanau cde-
pBIL.




IIpakTuyeckoe 3ansitue Ne 32:
Pemenue 3a1a4 Ha HaXOKICHHUE TUIOIIAIEH NOBEPXHOCTEN HUIIMH]IpA , KOHYCA, 11apa.

Tema 9.2. [Tono6ue | MpakTnyeckoe 3ansiTue Ne 33: 1 1,2
Tell HaxoxxeHre oTHOIEHUH TUIOIaAel HOBEPXHOCTEH U 00HEMOB MMOAOOHBIX TEJl.
CamocrosiTejbHas padora Ne 32: 4
ITonroroBka pedepara no teme «IIpeobpazoBaHusi B FTEOMETPHI.
Pa3znen 10. Ypas- 8
HeHHs U HepaBeH-
CTBA
TemalO.1. Pauuo- Coaeprxanue yueOHOro MaTepuasa - 1,2
HaJIbHBIE, Uppaluo- | PanuonanbHble, MppalMOHAIbHBIE, IOKA3aTeNIbHbIE U TPUTOHOMETPUYECKHE YPAaBHEHUS U cUCTeMbl. PaB-
HaJIbHbIE, IT0Ka3a- HOCHWJIBHOCTb YPaBHEHUW, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHUS (Pa3IokKEHHE Ha MHOKU-
TEJIbHbIE U TPUTO- TEJH, BBEJICHHE HOBBIX HEU3BECTHBIX, MI0/ICTAHOBKA, TPAUUECKUI METON).
HOMCTPUICCKHUC IIpakTuyeckoe 3ansaTue Ne 34: 2
YPpaBHCHUS U CUCTC- | penieHUe pallMOHAIBHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN;
MBI IIpakTuyeckoe 3anaTue Ne 35: 2
pellieHre pallOHalIbHBIX, UPPAllMOHANbHbBIX, [10KA3aTE€IbHBIX U TPUTOHOMETPUYECKUX CHCTEM YpaBHE-
HUM.
Tema 10.2. Patino- | IlpakTtnyeckoe 3ansitue Ne 36: 2 1,2
HaJbHbIE, Uppalno- | PanmonansHble, MppalMoOHaIbHbIE, IOKa3aTeNIbHbIE HepaBeHCTBA. OCHOBHBIEC TPUEMBI UX PEILICHUS.
HaJIbHbIE, IT0Ka3a- Pemenne panoHaabHbIX, HPPALMOHAIBHBIX, I0KA3aTEJIbHBIX U TPUTOHOMETPUYECKUX HEPABEHCTB.
TebHBIC HEPAaBCHCT- | CamocTosiTeqbHass padora Ne 33: 2
Ba Penenne paloHaabHbIX, HPPALMOHAIBHBIX, IOKA3aTEIBHBIX U TPUTOHOMETPUYECKUX HEPABEHCTB.
Pa3nen 11. Koop- 10
AHHATHI M BEKTOPBI
Tema 11.1. Koopau- | Coaep:xanue yueGHOro Matepuasia 2 1,2
HaThl B IpocTpaHcT- | [IpsMoyronbHas (lekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. DopMmysa pacCTOSHUS MEXKAY IBYMs
BE TOYKaMH.
YpaBHeHUs chepbl, IIOCKOCTU U MPSIMOH.
IpakTuyeckoe 3ansaTue Ne 37: 2

Pemienne 3aga4 Ha BBIYHCICHHE PacCTOAHUA MCKAY ABYMS TOYKAMH, 3aJTaHHBIMH CBOMMH KOOpAWHATA-
MU, BBIYHUCICHUC KOOPAWHATBI CCPECANHBI OTPE3KA.




Tema 11.2. Bextopsl | Coaep:kaHue y4e0HOT0o MaTepuaia 2 1,2
B IIPOCTPAHCTBE Bexropsl. Monyib BekTopa. PaBeHCTBO BEKTOPOB.
JleiicTBust HaJ BekTopaMu. PasnokeHue BEKTOpa MO HAIMpPABICHUSAM. YTOJI MEXKIY JIBYMS BEKTOPAMHU.
[Ipoeknus BeKTOpa Ha OCk.
IIpakTuyeckoe 3anaTue Ne 38: 2
Koopaunats! BekTopa. CxansipHOe IPOU3BEAECHNE BEKTOPOB. Pemienue 3anau Ha AecTBUS HaJ BEKTOpa-
MU (CIIO’KEHHE, YMHOKEHHE Ha YHCII0, CKAJIPHOE IPOU3BE/ICHNE); HA Pa3lioKeHHE BEKTOpa Ha COCTaB-
JISIOLME; HA BHIYMCIECHUE YIJla MEKIY BEKTOpaMH, JUIMHY BEKTOPA.
CamocrosiTesbHas padora Ne 34: 2
Brruncnenue KoopArHAT BEKTOPA; BHIIIOJIHEHUE AEUCTBUN HaJl BEKTOPAMU; BBIUUCIIEHHUE YIJIa MEXKY BEK-
TOPaMHU.
Pa3nen 12. Kowm- 17
OMHATOpPHUKA, CTa-
THCTHKA U Teopust
BEPOATHOCTEM
Tema 12.1. Dnemen- | Coaep:kaHue y4eOHOTo MaTepuaa 2 1,2
Thl KOMOUHATOPUKK | OCHOBHBIC MOHATHUA KOMOMHATOPUKH. 3aJaud Ha IMOJACYET YMCla pa3MElIeHU, MepecTaHOBOK, cOYeTa-
HHUI.
®opmyna bunoma Herotona. CBoiicTBa OnHOMHANBHBIX K0d(duimenTos. Tpeyronpuuk [lackans.
IIpakTnueckoe 3ansiTue Ne 39 2
Pemenue 3a1au Ha nepedop BapuaHTOB. BeInoiaHeHne ynpaXxHEHUI Ha TpUMEHeHHe popMyJl Yyncia nepe-
CTAHOBOK, COUETAHUH, Pa3MEIICHUN.
IIpakTnueckoe 3ansaTue Ne 40 2
1. Perienue npukiIaHbIX 3a1a4
IIpakTuyeckoe 3ansaTue Ne 41: 2
Pemenue 3a1a4 Ha popmyny OuHoMa HproToHa. CBOlicTBa GMHOMHMATIBHBIX KO3 PHUIIMEHTOB.
Tema 12.2. Dnemen- | Coaep:kaHue y4eOHOT0 MaTepuaja 2 1,2
TbI TeOpUH BeposiT- | COOBITHE, BEPOSTHOCTD COOBITHUS, CI0KEHNE M YMHO)KEHUE BEPOSITHOCTEH.
HOCTEN [TonsiTe 0 He3aBUCHMOCTH cOOBITUH. JlMCKpeTHas ciiydailiHas BeJIMYMHA, 3aKOH ee pacrpeaeneHus. Yu-
CJIOBBIE XapAaKTEPUCTUKHU JAUCKPETHOM Cy4aiiHOM BETMYUHBI.
IpakTuyeckoe 3ansaTue Ne 42: 2
Kiaccuueckoe omnpenesneHne BEpOSITHOCTH, CBOWCTBAa BEPOSITHOCTEH, TEOPEMAa O CYyMME BEPOSTHOCTEM.
Brruncnenne BepositHocteil. [Ipukiianasie 3agaum.
CamocrosiTesbHast padora Ne 35: 2

I/ICTOpI/Ifl Pa3BUTHUA KOM6I/IHaT0pI/IKI/I, TCOpHUN BepOHTHOCTefI A MaTeMaTHYEeCKOH CTaTUCTUKH, UX POJIb B




Pa3JIMYHBIX BHUAAX JeI0BEUYCCKON JACATCIIBHOCTH.

Tema 12.3. Dnemen- | Coaep:xxanue y4eGHOro MaTepuasia 1
ThI MaTeMaTHueckoil | [IpencraBieHne naHHBIX (TaOMUIBI, qUarpaMMmebl, rpaduku). [lowsmue o 3a0auax Mamemamuyeckoll
CTaTUCTHUKH CMAamucmuxu.
IIpakTuyeckoe 3anaTHe Ne 43: 2
[IpencraBnenne YUCIOBBIX JAaHHBIX (TaONHIbI, nuarpammsl, rpadukn). [lpuknaaneie 3amaun. Pemenue
MPAKTUYECKHX 3a/1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB
Paznen 13. 6
HUTorosoe noBro-
peHue
IIpakTHyeckoe 3ansaTHe Ne 44: 2
peleHre ppaoHAIBHBIX, TOKA3aTeNbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPHUECKUX YpPaBHEHHUU U
HEPaBEHCTB;
ucclieoBaHue QYHKIMH C TIOMOUIBIO MPOU3BOAHOM U OCTPOEHHE TpaduKa
BBIUUCIICHHUE TUIOMIAH (PUTYPBI C TOMOIIBIO HHTErpaa.
CamocrosiTesibHasi padoTa Ne 36-37: 4
MMOBTOPEHUE OCHOBHBIX TEOPETUYCCKHX TOJIOKCHUH 110 BCEM TEMaM.
BCEI'O 232




CoaepxaHue NPaKTHYECKUX 3aHATHH

Paznen 1. Pa3zBuTHEe NOHATHS 0 YHCJIE
Tema 1.2. IIpubiuxeHHbIe BIYUCTEHUS
IIpakTyeckoe 3ansaTue Nel:

Apudmerndeckue neiicTBUS Hall yncaamMu. Boraucienue npuOimKeHHbIX 3HAUeHUN BEIHYHH,
BBIYHCIICHUE a0COTIOTHOW U OTHOCUTEIILHOM IMOTPEITHOCTH.

IIe.m: NMPAKTUYIECCKOI'0 3aHATHSA:

° O606H.I€HI/I6, CUCTEMaTu3anus, 3aKpCrijiCHUC 3HAHWH O YHCIOBBIX MHOXECTBaAX, pa3BUTHUU
IIOHATHUS YHUCJIa,

® NIPOJODKUTH (POPMHUPOBAHKE YMEHUH N0 HAXOXKJICHUIO MPUOIMKEHHBIX 3HAYCHUN BETMYUH
U TIOTPELIHOCTH BBIUNCIEHUH.

B pe3ynbpTaTe n3y4eHus: TEMbI CTYAEHT A0JIKEH

Hmems npedcmasnenue o

® HaTypaJbHBIX, IIEIBIX, PAIIMOHATBHBIX, JEHCTBUTEIBHBIX YUCIIaX, KOMIJIEKCHBIX YHCIIAX;
® Pa3BUTHH MOHATHS O YHCIIC.
Ymemon:

® BBHINIOJHATh apUPMETHUSCKUE JICHCTBUS HAJ YMCIAMH, COYETas YCTHBIC W NMHUCHhMEHHBIC
MIPUEMBbI; HAXOAWTh MPUOIMKCHHBIC 3HAYCHUS BEJIMYHUH W TIOTPEITHOCTH BBIYMCICHHUN (20COTIOTHAS
Y OTHOCHUTEJbHAS); CPAaBHUBAThH YMCJIOBBIE BHIPAKEHUS, BBIMOIHITh apu(METHUECKUE ACUCTBUS HAJl
KOMIUIEKCHBIMH YHCIIAMHU.

Heobxo0umoe o6opyooeanue u mamepuansl: TeTpaau, ydeOHas J0cKa, pa3aTOYHbIN MaTe-
pua.

Tpebosanusn no meopemuyecKkoil 20mo6HOCHU CHYOEHN08 K 8bINOJIHEHUI0 NPAKMUYECKUX
3a0anuii: TlpuOnvkeHHBIE BBIYUCICHUS. [IpUOMIKEeHHBIC 3HAYCHHUS C HEJJOCTATKOM M U30BITKOM.
AOGCOIIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH.

Memoouueckue ykazanus

1. OTBeThTE Ha BOMPOCHL.

KouTtpoJibHbIe BONPOCHI:

1. Kakue uncnoBbie MHOXKeCTBa BbI 3HaeTe? HanummTe nx 0003HAYeHUS U IPUBEIUTE
MIPUMEPBI YUCEIT, COJCPIKAIIMXCS B ITHX MHOKECTBAX.

2. Kakue uncna Ha3pIBaloTCs pallMOHANBHBIMU? B Bue kakux apo0Oeit npeacTaBuMbl?
[IpuBectn npuMepsl.

3. M3 xakux yucesl COCTOMT MHOKECTBO JIEMCTBUTEIIBHBIX YHCEI?

4, 3anummTe AecITHUHbIE TpuOIxKeHus yucen 5,2764...; -3, 1891... c Henmocrar-

KoM H ¢ u30siTkoM 10 0,1; 0,01; 0,001.

2. Boimmonaure 3aganus:
1. Ctp.7 -41, NeNe 1.14 — 1.18, 2.1 — 2.3, 2.5 - 2.6. lamassa A.A.

TpeGoBanus k pe3yjbTaTaM padoThl: MUCbMEHHAas padboTa.

DopMa KOHTPOJIA: UHIUBUIYAIbHBIN.

Cnucok pekoMeH/yeMoii JTuTepaTyphl:

1. baBpun, U. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JJISI CPEAHEr0 MpOo(hecCHOHATbHOTO
obpaszopanus / U. W. BaBpun. — 2-¢ uzn., mepepad. u gom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussiMu B 2 4. Yacte | : yuebHOE Tocobue
I cpenHero npodeccronaibHOro obpasosanus / H. B. boromonos. — 2-e¢ m3j., ucnp. u jomn. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515
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3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
Ul cpenHero npodeccuoHanbHoro oopazosanusi / H. B. boromonos. — 2-e u3a., ucrp. u a0m. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3znen 2. ®yHKknumn, UX CBOMCTBA U rpauKu

Tema 2.3 IlpeoGpa3oBanue rpagukoB

IpakTnyeckoe 3ansitue Ne 2

[Toctpoenue rpadukoB GyHKITUI C TOMOIIBIO MPOCTEHIIIMX TPe0Opa3OBaHUM.

IIe.m: NMPAKTUYIECCKOI'0 3aHATHUSA:

o 0000IIeHre, CUCTeMaTH3allys, 3aKpeIUICHHEe 3HAHUH O YUCIOBBIX (DYHKIHSIX, MPO-
cTelmmx npeodpazoBaHusaX rpadukoB PyHKITUH;
o MPOJIOJKUTH ()OPMUPOBAHUE YMEHHUI MO ONPEACTCHHUI0 3HaUeHUN (DYHKIIUU MO 3Ha-

YCHHUIO apryMEHTa, HaXOXKICHHUIO O0JIACTH OmpeAesieHus] (QyHKIUH, MOCTPOCHHUIO TpapuKoB (yHK-
LU, TPUMEHEHHIO T€OMETPHYECKUX MPEe0Opa30oBaHUM IIPH MMOCTPOCHUH IPaPUKOB.

TpeOoBaHMsI K 3HAHUSM M YMEHUSAM CTYACHTOB:

JonowcHbl 3namob:

o OTIpeJIeJIeHUE YUCIOBON (YHKITUH, CIOCOOBI e€ 3a1aHus;

. npocTeime mpeodpa3oBanus rpadukoB QYHKITHH.

Lonorcnovl ymems.:

o HaXO/UTh 00J1aCTh ONpeeneHus: GyHKLUY;

o OIpeIeNIATh 3HaueHUe (PYHKIMU 10 3HAYEHUIO apIyMEHTa;

o CTPOUTH TPAPUKH U3YIEHHBIX (PYHKIIHI;

. MIPUMEHSTh T€OMETpUUYECKUE MpeoOdpa3oBaHusl (CIBUT U CUMMETPHIO) IIPU U3Y4E€HUU
rpauKoB.

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaau, yueOHas A0CKa, pa3aTOUHbIA MaTe-
puain, KapaHaaly, TMHEHKH.

Tpebosanusn no meopemuueckoii 20moEHOCHMU CIYOEHM 068 K 6bINOIHEHUI0 NPAKMUYECKUX
3a0anuii: Tloctpoenue u uteHue rpaduxoB ¢pyakuuii. Uccnenoanue ¢pynkuuu. [IpeoOpazoBanus
rpadukoB. [lapannenbHblil nepeHoc, CHMMETPHUSl OTHOCUTENBHO Oceit KOOpUHAT, CHMMETPUs OTHO-
CUTEJIbHO MPSAMON y=X, pacTsDKEHUE U CKaTHE BJI0JIb OCEl KOOpIMHAT.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHI.

KoHnTpoJibHbIE BONIPOCHI:

1. Uto Ha3bIBaeTcs ynCIOBOM (yHKIMEH, €€ 00JacThO ONpeeeHNs U 001acTbio 3HAUYEHUI?
[TpuBenuTe MpUMeEpbl YUCIOBBIX (DYHKIIMHA.

2. HazoBute cnocoObl 3a1aHus PyHKIHH.

3. Kakue npocreiimue npeodpazoBanus rpapukoB GyHKIHMHA BbI 3HaeTe?

4. Kak moctpouts rpaduku pynkmuit T (kx+Db), f(x) +b,kf(x), f (kX),| f (X)|, f (|X|)

2. Ilpouwnraiite 1.3, ctp. 21 — 27. (Anrebpa u Hayana MaTematuueckoro axammsa. 10-11 k.
yaeOHHK uist  oOreoOpa3oBar. yupexaenuit / mon pea. A.H. Kommoroposa. 20 uzn.— M.: Ilpocse-
mienue, 2011.— 384 c.).

3. BemomauTe 3amanus : NeNe 40 — 49(a,0).

TpeGoBanus k pe3yjbTaTaM padoThbl: MUCbMEHHAas paboTa.

DopMa KOHTPOJIA: UHIUBUIYAIbHBIN.

Cnucok peKoMeHyeMoii TUTepaTyphbl:

1. baBpun, U. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JJISI CPEAHEr0 MPOo(hecCHOHATBHOTO
obpaszopanus / U. W. BaBpun. — 2-e u3n., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.


https://www.biblio-online.ru/bcode/434516

— 616 c¢. — (IIpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yacts | : yuebHOE Tocobue
ISl CpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — 2-e u3n., ucnp. u 10m. —
Mocksa : M3marensctBo HOpaiit, 2019. — 439 ¢. — (IIpodeccronansHoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
Uil cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — 2-e u3n., ucnp. u 10m. —
Mocksa : M3parensctBo HOpaiit, 2019. — 320 ¢. — (IIpodeccruonansaoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nea 3. Kopumn, crenenu u jorapugmsi
Tema 3.1. KopHu u cTeneHu
IIpakTnyeckoe 3ansaTHe Ne 3

Brruncnenue u cpaBHeHHe KOpHeW. BrimosiHeHue pacueToB ¢ paaukanamu. Pemenue uppa-
LHHUOHAJIBHBIX YPABHEHHI

esab npakTUYeCKUX 3aHATHIA:

o O606H_IGHI/IG, CUCTCMaTu3alluAd, 3aKpCIJICHHUEC 3HAaHUU O KOpHE N-CTCNECHH, CTEIIEHEH C
palOHAJIbHBIMU IIOKA3aTCIIIMHU

o MPOAOIDKUTH (POPMUPOBAHHE YMEHUN MO BBHIUYMCICHUIO U CPAaBHEHHMIO KOpHEH, perie-
HUIO UPPALMOHAJIbHBIX YPaBHEHUM;
. MPOJOIKUTH (POPMUPOBAHKE YMEHHH MO MpeoOpa30BaHUIO BHIPAKEHUH, COEPIKAIIUX

CTEIICHHU, BBINIOJIHEHUIO IEHCTBUI CO CTEIICHIMM.
TpeboBaHMs K 3HAHUSAM M YMEHUSIM CTYICHTOB:
Lonsxcnvl 3nams:

o onpeereHue KOPHs N-CTENEHU; CTETICHH C PallMOHAIBHBIM [TOKa3aTelIeM;
o CBOMCTBA KOPHS N-CTETIEHH; CTENIEHU C PallUOHATILHBIM MOKA3aTeNeM;
Lonorcnovl ymems.:

o BBIYHCIICHUIO U CPAaBHEHUIO KOPHEH, PEIIEHUIO UPPALlMOHATIbHBIX YPABHEHMI;

o BBITIOJIHATH PacyeThl C paJuKalIaMu;

o pelaTh uppaluoHaIbHbIE YPAaBHEHUS;

o HaXOJUTh 3HAUYEHUs CTENEHEN ¢ pallMOHAIbHBIMU ITOKa3aTesIMU.

o cpaBHMBaTh creneHu. [IpeoOpa3oBbIBaTh BhIpaXXEHUH, COiepKaIllUe CTETIEHU.

o pemarh noKasarelbHble YpaBHEHUS.

Heooxo0oumoe ob6opyoosanue u mamepuanpl: T€Tpaay, ydeOHas JOCKa, pa3aTOYHbINA MaTe-
puai.

Tpebosanusn no meopemuueckoi 20MoOGHOCMU CIYOEHM 08 K 8bINOTHEHUI0 NPAKMUYECKUX
3a0anuii: KopHu u crenenu. KopHu HaTypaabHON CTENEHU U3 YMCIIA U UX CBOMCTBA.

Memoouueckue ykazanus

1. OtBeTbTE Ha BOIPOCHI.

KoHTpoJibHbIE BONIPOCHI:

1. HaiiTe onpeneneHue KOpHs n-i CTENEHU U3 YUCIIA.

2. Yro Takoe apupmMeTuueCcKuil KOpeHb n-i CTeneHu?

3. IlepeuuncinuTe OCHOBHBIE CBOWCTBA apU(PMETUUECKUX KOPHEH.

2. BrimonauTe 3amaHus

Ctp. 221, NoNe 381,382(ycTHO), 383 — 387(a,0), 389-400(a,0)

(AnreOpa n Hayasia MaTeMaThdeckoro aHammza. 10-11 ki.: y4eOHWK s o0meoOpasoBar.
yupexaenuit / mox pen. A.H. Konmoroposa. 20 uza.— M.: IIpocemienue, 2011.— 384 c.).

3. PemmTe camMoCTOSATENBHO:
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1. YopocTuTh HppanvoHaIbHbIE BBIPAKEHUS: ) w/(— 22)2 ; 0) %/(— 3)3 ;  B)V2°.5%;

4 16 45 oum. o V1B B .
R TIEE m 4/2-4/8; e)f, K) 24/5—245+2/20;  3)
(x/ﬁ—l)-(\/EJrl);

V7 V3 5 ; . -
Wt W) 352 -5.3//52 +5; n)(Je \/l_l+\/6+\/1_1j

2. prOCTI/ITB BBIPAXKCHUS U BBIYUCIUTD UX 3HAUYCHUA NIPH 3aJaHHBIX 3HAYCHUAX MapaMCTpPOB:

(b+2)* -8b

2
b-%

3. Yopoctuts anrebpanyeckie BEIPAKCHUS: a) (

6) (ﬁwﬁjz(&ﬂ}

TpeGoBanus Kk pe3yjbTaTaM padoThbl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaIbHBIN.

Cnucoxk peKoMeHAyeMOl JuTepaTyphbl:

1. baBpun, M. 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIsl CPEIHETO MpodeccnoHalIbHOro
obpaszoBanus / U. W. baspun. — 2-¢ usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonambHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusiMu B 2 4. Yacts 1 : yuebHOe mocobue
JUIsl cpeHero npodeccuoHaabHoro oopasosanus / H. B. boromonoB. — 2-e u3., ucp. ¥ J0I. —
Mocksa : M3garenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonabHOrO obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronanbsnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

2

mpu b =0,0025.

ava +by/b . 2\b
ide —@J.(a—b)+—\/§+\/6,

Pa3nesn 3. Kopun, crenenn u jorapugmsi

Tema 3.1. KopHu u crenenn

IIpakTnyeckoe 3ansaTue Ne 4

Haxoxnenue 3HaueHMid CTeNeHel ¢ pallMOHAJbHBIMM NoKazareiasiMu. CpaBHEHUE CTEIEHEH.
IIpeoOpa3oBanus BeIpasKeHHM, coepKaliX cTeneHu. Perenne nokazaTelbHbIX YpaBHEHUH.

Heab npakTH4ecKUX 3aHATHH:

. 00o01IeHne, cucreMaTH3anus, 3aKperyieHe 3HaHUM 0 KOpHe N-CTeNeHH, CTereHel ¢
palroOHAIBHBIMM ITOKA3aTEIAMU

. NPOAOIDKUTH (POPMUPOBAHNE YMEHHUI MO BBHIYMCIECHUIO U CPAaBHEHMIO KOpHEH, periie-
HUIO UPPallOHAIBHBIX YPABHEHU;

. MPOAOIKUTH (POPMHUPOBAHUE YMEHH MO MPeoOpa30BaHUIO BBIPAXKEHUHN, COAEPIKALINX
CTEIIEHU, BBINIOJHEHUIO IEUCTBUHI CO CTEIECHIMM.

TpebGoBaHMs K 3HAHUSAM U YMEHHSIM CTYACHTOB:

JlonoicHbl 3namo:

. onpeereHue KOpHs N-CTENEHN; CTEIIEHH C PAallMOHAIBHBIM [TOKA3aTENIEM;
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puai.

L4 CBOMCTBa KOpPH:A N-CTCNCHU, CTCIICHU C pallMOHAJIbHBIM ITIOKA3aTCIIEM,
ﬂOJZOfCHbl ymembv.

o BBIUHCIICHUIO M CPAaBHEHUIO KOPHEH, PEIICHUIO UpPaIlOHATIbHBIX YPABHEHHIA;
o BBITIOJTHATE PacyeThl C paJuKalaMu;

o pelaTh uppauoHalbHbIe YPABHEHUS;

o HAXOJUTh 3HAUYEHUS CTENEeHEN ¢ pallMOHAIbHBIMH [T0Ka3aTeIsIMU.

. cpaBHUBATH cTeneHu. [IpeoOpa3oBbIBaTh BRIPAXKEHUM, COACPIKAIINE CTETICHH.
. peniath NoKa3aTelbHbIEe YPaBHECHHUS.

Heobxo0umoe o60opyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-

Tpeﬁoeauuﬂ no meopemutteacoﬁ 20moeéHoCcmu cmydenmoe K 6bINOJIHEHUIO NPAKMUYUECKUX

3a0anuii: CTEIICHU C palrOHaJIbHBIMHA IIOKA3aTCIIIMU, UX cBoiicTBa. CTENeHH ¢ HeﬁCTBHTeHBHBIMH
nokazareinsMu. CBOMCTBA CTEIICHH C JIeHCTBUTEIBHBIMU ITOKA3aTEISIMHU.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHL.

KoHTposbHbIE BOIPOCHI:

1. laifTe onpezenieHne CTETIEHH C PAIlMOHAIBHBIM MTOKA3aTEeIIEM.

2. Ilepeuncnure OCHOBHBIE CBOICTBA CTENEHU C PAI[MOHATIBLHBIM MTOKA3aTENEM.

2. Bemmonaute 3amanus Ha  crp. 221, NoNe 428 — 434(a,0), 436-438(a,0).

(AnreOpa u Havasma MaTemaTHueckoro adammsa. 10-11 .. yueOHUK ajist 00IeoOpa3oBar.

yupexaenuii / mon pen. A.H. Koamoroposa. 20 u3a.— M.: [IpocBemienue, 2011.— 384 ¢.).

3. Yopoctute BbIpa)KEHUS:
3 1 1 4

a) 814; 6)2-252; 8)2°-2°%; 1) (32); m2°-5% o) (10°) 1072 x) 162-2°; 3)

0,001
10°
4. ynpOCTI/ITe BBIPAXXCHHA W BBIYHUCIIHUTC HX 3HAYCHUA IIPHU 3aJaHHBIX 3HAYCHHUAX IMApaMCT-
POB:
2.1 1.2
MmN =M Lty 2 mn)? apu m=0003n=0007;
m~™—n m
ERE
2 2 33 _
g A ¥R aNaTh L a12b-06.
5. Ympocture anreOpandeckue BhIpakeHUs:
1 1
y?z? -z y
A
y*—z y+y®z?
6. Brimonnure geicTBus:
/18 3
a) 273.278: ) 21328 g (ﬂ) . 1) 675 .65 53 505 +(2J§) © 1)
8% 1475,

7. Byraucnure:

a) olzaf . 922, 6) ((\/E)ﬁ)ﬁ; B) 3 :(%jm; r) ((ﬁ)ﬁjﬁ

4. BBIMIOJIHUTE CAMOCTOSTEIILHO
1. BemmonuuTe apupMeTudeckue qeiCTBUS:



2 -2
34_(3) 1\ 1Y°"® 195
a)—-(SO——) +2-107; 6) (—j +810000°'25—(7—j +(0,63)°;
6 16 32

2 7

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHAs padoTa.

®DopMa KOHTPOJISA: UHIUBUYAIbHBIN.

Cnucoxk peKkoMeHAyeMOl JuTepaTyphbl:

1. BaBpun, M. . MaremMaruka : y4eOHMK M HPAKTUKYM JUIS CPEIHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gom. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yacte 1 : yuebHOE TIocoOme
g cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gomn. —
Mocksa : UzgatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yactp 2 : yueOHOE mocobue
s cpenHero npodeccuonanbHoro odpasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : UzgatensctBo Opaiit, 2019. — 320 c¢. — (Ilpodeccuonansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pasznea 3. Kopun, crenenu u jorapudpmsi

Tema 3.2. Jlorapupm

IpakTnyeckoe 3ansitue Ne 5

Haxoxnenue 3HadeHuil jorapudma mo nmpousBoJbHOMY OCHOBaHuIO. Ilepexon ot omHoro
OCHOBAaHUs K Apyromy. Beuucnenue u cpaBHeHHe JT0rapu(pmMoB.

IIpakTuyeckoe 3ansaTue Ne 6

JlorapupmupoBaHue © TNOTEHUUpOBaHHE. PelleHue JgorapupMHUUECKUX  ypaBHEHUH.
[TpuGnuKeHHbIe BEIUMCIIEHUS U PELIeHUEe PUKIIaIHbIX 3a/1a4.

esb npakTHYeCKUX 3aHATHI:

o 000011eHne, CHCTEMaTH3aNNs, 3aKpeIyIeHne 3HaHUH JjorapudmMe 4ncia;

. IPOAOIKUTH (POPMUPOBAHHE YMEHUI 110 BHIYHCIICHUIO JIOTapH(PMOB;

. MPOAOIKUTH (POPMHUPOBAHUE YMEHUH MO MPeoOpa30BaHMIO BBIPAKEHHM, COEpKAIIUX
Jorapu(MmBsl.

B pe3ynbTare uzyueHus: TeMbI

JonoicHbl 3namob:

ompeseneHue jorapudma gncna;

ompeielIeHUE JECITUIHOTO U HaTypaJIbHOTO Jorapudma;
OCHOBHOE JIOTapu(MHUECKOE TOXKIECTBO;

OCHOBHBIE CBOMCTBA JIOTapu(MOB;

(dbopMyIy mepexojia OT OJJHOTO OCHOBAHHUS K IPYTOMY.
Lonoicnvl ymems.:

. Mpeo0pa3oBbIBaTh U BBIYMCIATH 3HAUYEHUS JIOTapU(PMUUYECKUX BBIPAKEHUH C MOMO-
IIbI0 OCHOBHBIX TOX/IECTB M BBIYUCIUTENBHBIX CPEJICTB;

° J'IOl“apI/I(I)MI/IpOBaTL U NMOTCHUUPOBATDH BBIPAKCHUS.
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Heobxo0umoe o60pyoosanue u mamepuansl: TeTpaau, ydeOHas J0cKa, pa3gaTOYHBIA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20MOGHOCHMU CMYOEHMOE8 K 6bINOIHEHUIO NPAKMUYECKUX
3a0anuii: Jlorapudm. Jlorapudm uucina. OcHOBHOE joraprupMUUYECKOE TOKIECTBO. JleCATUYHBIC U
HaTypajibHble Jorapudmsl. [IpaBuna gelictBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHUIO.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHI

KoHTposbHbIE BOIPOCHI:

1. Maiite onpezaeneHue torapudma gucia.

2. 3anuimTe OCHOBHOE JOrapu(MUYECKOE TOXKIECTBO.

3. IlepeuncinTe OCHOBHBIE CBOWCTBA JIOTApU(MOB.

4. Kakue neiicTBUS Ha3bIBAIOTCS JIOTapU(PMUPOBAHUEM U TTOTCHITUPOBAHUEM ?

1. Bremonaute 3amanus Ha  ctp. 221, NeNe 476 — 491(a,0), 495,496.

(Anrebpa n Havanma MaTematuueckoro anamusa. 10-11 k.. yueOHMK s 00I1eoOpa3oBar.
yuapexxaenuit / non pen. A.H. Koamoroposa. 20 uzn.— M.: [Ipocsemenue, 2011.— 384 ¢.)

2. BrinonHuTe caMoCTOATEIBHO:

1) Haiinure 3HaueHUs BBIpAKCHUM:

1
a) log, log,v81; 6) log Ioglﬁ; B) log,’l0g,8; 1) log, log,;125; )
5 27

log, log  49.

2) Haiinute 3Ha4YCHHS BBIPAKCHUM:
1

L
a) 49°°7; 6) 81°%°; ) log;[(log, 5Ylog 8)]: ) 0.25(L+ 4"

8:|_Iog9 2-0,25log; 2

3) Halimure 3Ha4YeHMsI BBIPAKCHUM:

10ggs5 25

logy 5
a) §(|Og3 81+16|0923) ; 6) 103494 _49|097l5; B) 32—|Og35 +(%J : r) 93—|Og354 + 7—|og72 )

4) HaiinuTe 3Hau€HUs BBIPAXKECHU:

2 log,14 +(log, 14)log, 7)—2log,” 7 . 5
log,14+2log, 7 ’ 3log,12+6log, 2

2log,12 —4log,” 2 +log,” 12+ 4log, 2 .

b
5) Beruucnuts log,, - +log . b+log, Vb, ecu u3ectro, uto log, b =2.

Jb

1 5 1
6) Boraucnuts log, 'Yl +log, (a\/B)Jr 2 log,~ 3/a , ecin u3BeCTHO, UTO log, b= 5

Jb
7) Beimonuutk norapuupoBanue mo ocHoBanuo 10 : —; (a\/B )
a
8) OOBsicHUTE, HA OCHOBAHWH KAaKOT'O0 CBOMCTBA JIOTapU(pMUUECKON (DYHKIIMU MOKHO YTBEp-
KJaTh, YTO:

a) log,5>0;6) log,5<0;8) In3>0;7r) In%<0;n) log, 7 >log,5;¢€) log,, 7 <log,,5.

2

TpeGoBanus k pe3yjbTaTaM padoThbl: MUCbMEHHAas paboTa.

DopMa KOHTPOJIA: UHIUBUIYAIbHBIN.

Cnncok peKkoMeHyeMoii JTuTepaTypbli:

1. baBpun, U. 1. MaremaTHka : y4eOHUK U MPAKTUKYM JAJISI CPEAHEr0 Mpo(hecCHOHATbHOTO
obpaszopanus / U. W. BaBpun. — 2-¢ uzn., mepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonambHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511
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2. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yacte | : yuebHOE TocoOue
UTsl cpenHero npodeccuoHaabHoro obpazosanus / H. B. boromonoB. — 2-e u3a., ucrp. u aom. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
uig cpenHero npodeccuonanbHoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gon. —
Mocksa : M3parensctBo HOpaiit, 2019. — 320 ¢. — (IIpodeccronansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nes 3. Kopumn, crenenn u jorapugmsi

Tema 3.3. [IpeoOpa3zoBanue BbIpakeHUil

IIpakTHyeckoe 3ansiTue Ne 7

IIpeoOpa3oBanusi ajareopamveckux BbipaxeHuii. IlpeoOpasoBaHusi panMoOHAJbHBIX,
HPPALMOHAIbHBIX, CTENIEHHBIX, I0KA3aTeJbHBIX, J0TrapU(PMUYECKUX BbIPAKECHHI.

TpeboBaHMs K 3HAHUSAM M YMEHUSM CTYICHTOB:
Lonsxcnvl 3nams:

o ompezeneHue Jorapudma 4rucia; CTENeHN C PAlMOHAIBHBIM [TOKa3aTeNeM, KOPHS 71 -
CTEIIEHU

o oIpeJieJIeHUe JECITUYHOI0 M HAaTYpajbHOro Jiorapudma;

o OCHOBHOE JIOTapu(pMUUECKOE TOXKAECTBO;

o OCHOBHBIE CBOICTBA JIOrapu(pMoB;

o CBOMCTBA KOPHS N-CTENEHM; CTEIIEHH C PallMOHAJIbHBIM II0Ka3aTeIEM

Lonoicnol ymemn:

. peoOpa3oBhIBaTh M BBIYUCIATH 3HAYCHUS JIOTAPU(PMHUUECKUX PAMOHAIBHBIX, Uppa-

[IMOHAJILHBIX, CTETIEHHBIX, TTOKA3aTEIbHBIX BBIPAKEHUI C MOMOIIBI0 OCHOBHBIX TOXKJIECTB M BBIUHC-
JIUTEIBHBIX CPE/ICTB.

Heobxo0umoe o6opyooeanue u mamepuansl: TeTpaau, ydeOHas J0cKa, pa3gaTOYHbINA MaTe-
pua.

Tpebosanus no meopemuueckoi 20moEHOCMU CIMYOEeHMOE K 6bINOHEHUI0 NPAKMUYECKUX
3a0anuii: lIlpeoOpazoBanus anrebpanyeckux BoIpakeHuil. [IpeoOpa3oBaHusl parMoHAIBHBIX, Hppa-
[IMOHANILHBIX, CTETIEHHBIX, TTOKA3aTeNbHBIX, JIOTAPU(PMUIECKIX BBIPAKCHHI.

Memoouueckue ykazanus

1. BeimonuuTe 3amaHus:

1. VopocTuth BbIpaXEHHS ¥ BBIYUCIUTh UX 3HAYCHUS TP 3aJJaHHBIX 3HAUEHUSAX MTapaMETPOB:

2 (b+2)° -8b

2
b

2. YIIpOCTHUTBH: ( 12 1 }( 8 + 11 J
' ' J5-1 3+4J5)(5-1 4+5

3. Yrpoctuth anredpanyeckue BhIpaKeHUS:

mpu b =0,0025

ava +byb . 23b 3 ) 3 .
a) m—@ .(a—b)+m, 0) (ﬁ+ 1—aJ. ?a2+1’

B) X +1 1
XX+ X+X X2 =X

4. prOCTI/ITC BBIPAXKXCHUA U BBIYUCIIMTC UX 3HAYCHUA ITPU 3aJaHHBIX 3HAUYCHUAX ITAPAMCTPOB:
2.1 -1,.-2
m-n-—-m—n 1 _ R
a) o~ (mn*+2+m*n)" npn m=0,003;n =0,007;
m~™—n m
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5. Ympocture anredpandeckue BIpaKeHUs:
11

yizi—z y ) a“+1
a) P + P 0) : - npu a<0.
yi-z  y+yiz? a’-1l)
2a
(a”§ —1Xa2£ +a’+ am) a’® —p’7
a® +a’h? +b 3

1 T
(x”+y”)—{4”xy] .
6. Haiinure 3HaYCHMS BRIPAKCHU:

log; 5
a) §(|093 81+16|0923)|098525 : 6) 103—|g4 _49|og715; B) 32—Iog35 + (%j : I‘) 93—Iog3 54 + 7—Iog72 )
7. B b /b
. Boraucmuts log,, - +log — b+log, Vb, ecnn n3sectho, uro log, b =2.

8. Borunciuts log, - £t2) +log, - (a\/5)+ % log,- 3/a , ecin U3BECTHO, YTO log, b= %
a a

9. Ucnonp3ys cBoiicTBa jJorapupmMuueckoil GyHKIMH, CPaBHUTE YHCIIA!
a) log,4 u log,6;06) log, 7 u log, 9;8) log,5 u logy5;1) log, 3 u log, 3.

3 3 2 4

TpeboBanus K pe3yJbTaTaM padoThl: MHCEMEHHAs padorTa.

®opmMa KOHTPOJISI: UHIUBUYaIbHbIN.

CnHcok pekoMeH1yeMoil JTuTepaTyphbl:

1. bapun, . 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIs1 CPEeIHETo MpodeccnoHalIbHOrO
obpaszosanus / U. W. Baspun. — 2-¢ uzn., mepepad. u qom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMu B 2 4. Yacts 1 : yuebHOE mocobue
I cpenHero npodeccroHabHOTO oOpasosanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jomn. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonanbHOro obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jomn. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Paspnen 3. Kopuu, crenenu u sorapugmsl

Tema 3.4. Crenennas, nokasareJbHasi H Jorapupmuieckas QyHKIHA
IIpakTuyeckoe 3ansitue Ne 8

[TocTpoenue rpaduka creneHHON QyHKIUHY;

[TocTpoenue rpaduka mokazaTenbHON PYHKITUH;

[Toctpoenue rpaduka norapupmudeckoit pynkuuu. IlpeodpazoBanus rpadukon

Heﬂb INPaAKTHYECKOro 3aHATHUS .
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o 00001IeHNe, cucTeMaTH3allvs, 3aKpeTIeHHe 3HaHUI 0 CBOMCTBAxX U rpadukax rmokasa-
TEJILHOW U TIorapu(MUIecKoi GyHKITHIA;

. (dhopMHUpOBaHKE YMEHHI MO MOCTPOCHHIO TpaUKOB MOKa3aTeIbHON | Jiorapudmude-
CKO# (pyHKIMIA, TPeoOpa30BaHUIO ITUX I'paUKOB MyTEM CIBUTA U CUMMETPUHU.

TpeGoBaHus K 3HAHUSIM U YMEHUSM CTY/I€HTOB:

JlonoicHbl 3Hamn.

o OIpeJIesIeH s, CBOIMCTBA M rpa)KK NMOKA3aTeIbHOM U JTorapupMUIecKoi PyHKINH;

o ompezeneHue Jorapupma qnucia;

o oIpeJieNIeHUe JECITUIHOTO M HATYPaJIbHOTo Jiorapudma;

o OCHOBHOE JIOrapu(pMUUECKOE TOKAECTBO;

o OCHOBHBIE CBOICTBa JIOrapu(pMOB.

Jonoicnol ymems.:

o CTPOUTH TpaUKH MOKA3ATENbHBIX, JIOTapU(YMUIECKUX (YHKUIMH MPU PA3TUUHBIX OC-
HOBAHUSX U HA HUX WILTIOCTPUPOBATH CBOMCTBA (PYHKIIUH;

o peoOpa3oBbIBaTh IpaUKHU IOKa3aTeNbHOW M Jorapudmuyeckod (GyHKUMH IyTEM
CIIBUr'a U CUMMETPHUH;

o peoOpa3oBhIBaTh M BBIYHCIATH 3HAUCHUS JIOTapU(PMUYECKHX BBIPAKEHUH C TOMO-

LIbI0 OCHOBHBIX TOX/IECTB M BBIYUCIIUTEIBHBIX CPEJICTB.

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaay, yueOHas J0CKa, pa3aTOuHbIA MaTe-
puain.

Tpebosanusn no meopemuueckoii 20MoOGHOCHMU CIYOEHMOE K 6bINOJIHEHUIO RPAKMUYECKUX
3adanun: CreneHHas QyHKIHS ¢ HATYpAIbHBIM MTOKa3aTeneMm, e€ cBoiicTa u rpaduk. [Tokazarens-
Has QYHKIUS (9KCIIOHEHTa), €€ cBoicTBa U rpaduk. Jlorapupmudeckas GpyHkius, e€ CBOCTBa U
rpaguk.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHI

KoHTposbHbIE BONIPOCHI:

1. IIpuBenuTe mpuUMepsl CTeNeHHBIX QyHKIMH. KakuMu OCHOBHBIMU CBOMCTBaMH OHHU 00JIa-
AroT?

2. JlaiiTe onpenenenune mokazaTebHOW (DYHKIIMU U IEPEUUCITUTE €€ OCHOBHBIE CBOWCTBA.

3. aiite onpexnenenue jorapuMuiaeckoil pyHKIIUN U IEpeuncInTe €€ OCHOBHBIE CBOICTBA.

4. Kak nocrpouts rpaduku Gpynkumii Y = log(x+2), y=4"-3, y=(x+ 1)z

2. BrinonHuUTe 3aaHuUS.

1) Moctpoiite rpaduk Gpyakuuu Yy = 3*. C momorsio rpaduka Haiiaure:

a) 3HaU€HUsl apryMEHTOB, PU KOTOPBIX 3HaUeHus GyHKuuu pasusl 0,5; 1; 3,7;,
0) peurenus HepaBenctB 3° <1 u 3* > 3.

y 1" 3
2) IToctpoiite rpaduk GyHKIMH Y = (gj . C moMo111b10 TOCTPOEHHOTO IpaduKa HaWUTe:
a) 3Ha4Y€HUs1 apryMEHTOB, PU KOTOPBIX 3HaueHus ¢GyHkuuu pasusl 0,5; 1; 3,7;

0) perieHus: HEPaBEHCTB (%) <lm (%) > 3.

3) B oaHO# cucTeMe KOOpAWHAT MOCTpoiire rpaduku ynkiumii y =3, y=2", y= (gj .

Kak usmensrorcs Tpa(bI/IKI/I C YMCHBIICHUCM OCHOBaHHUS?

4) Onummre: a) obiue cBoiicTBa QyHKIMHA Yy =2" u y= (%) ; 0) pa3nuuHBIe CBOMCTBA

byakuuit y =2 un y:(%j :



5) ITonb3ysck CBOMCTBaMU MOKa3aTEeIbHON (PYHKIIUH, CPABHUTE YUCIIA!

a) (gj o 1;6) @jz u 1; B) [gj u (ﬂj ;1) (0,4)% u (0,4)°; m) (2,56)° u (0,312)°;

5

o (1L7)° n L7)2; %) [%) " (lj  3) (§j " (ﬁjz; ) (02)°° u 5% k) 372 u

3

6) CpaBHuTe yucna o u [, eciu :
a) 1,34 <1,34”; 6) 1/0,364“ <+/0,364” ; B) Y16 <%1,6” .

7) Cpasnure ¢ equuunei uncio « , ecm a’* <.
8) Cpasuure uncna: a) 7> u 314°;6) e *® u 2,727°%.

l X
9) CymecTtByeT 11 y QyHKIUU Y = (gj : a) HanOoJbIIee 3HAUCHUE; 0) HAaUMEHbIIIee 3HavYe-

Hue?
10) HaiiguTe obnactu onpeneneHus: QyHKIIMIA:

a) y=log,(x+1); 6) y=log,(x-1); B) y=log,(~2x); 1) y=Ilog, x*;n)
y:Ioga(4—x2);
e) y:Ioga(3x2+1); k) y=log, vx+1; 3) y:I0g0,3(5x—x2—6).

11) Ucxons u3 rpaduka pyukiun Y =10%, mocrpoiire rpaguk GyHKIUK:
a) y=10"+2; 6) y=10"-2; B) y=10"; 1) y=10"%; 1) y=-10"; ¢) y=10".

12) Iloctpoiite rpaduk ¢pynkuun Yy =log, X. Haiigure o rpaduky 3HaueHus: GyHKIUH NIPH
2

1.1.,...
CJIEIYIOLMX 3HAYEHUSAX apryMeHTa: Z E 01 2; 4.

13) PemuTe HepaBeHCTBa:
a) log,3<log, x;6) log,;5>log,g X.

6) YcTaHOBUTE 3HAK BBIPAKEHUS:
a) log,g4-log, 5; 6) log;10-2; B) log,,18-log,,17.
2
14) TMoctpoiite rpadukn GyHKIHIL:
a) y=log, x+1; 6) y=log,x—1; B) y=log,(x+1); 1) y=Ilog,(x—1).

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

Cnucok pekoMeH/1yeMoii JInTepaTyphbl:

1. BaBpun, . . Maremaruka : y4eOHHK U MPAKTHKYM ISl CPEAHETO MPOPECCHOHATEHOTO
obpazoBanus / U. W. baspun. — 2-e uzn., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpazoBanue). Pexum gocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 1 : yueOHOE mocobOue
s cpenHero npodeccuonansHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : U3gatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxnm
nocryma: https://www.biblio-online.ru/bcode/434515
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3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
Ul cpenHero npodeccuoHanbHoro oopazosanusi / H. B. boromonos. — 2-e u3a., ucrp. u a0m. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nes 3. Kopumn, crenenn u jorapugmsi

Tema 3.5. UppauuoHaibHble, MOKa3aTeJdbHble H JorapugmMuyeckue ypaBHeHUS U He-
paBeHCTBA

IIpakTuyeckoe 3ansitue Ne 9

Pemenue nppalMOHAIbHBIX YPaBHEHU;

pElIeHNE MOKAa3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

peleHue JIorapupMUISCKUX YPaBHCHUN U HEPABEHCTB.

Ileap npakTHYeCKOro 3aHATHSA:
o o0o011eHue, cucTeMaTH3alysl, 3aKkpeIvieHue 3HaHui 00 MppalMOHAIbHBIX YPaBHEHU-
X, HCPABEHCTBAX;
TpeGoBanus kK 3HAHUSIM M YMEHHSIM CTY/I€HTOB:
JonowcHbl 3namob:
OIIpeJIeNIeHus], CBOMCTBA M rpa)MKK MOKA3aTEIbHOMN 1 JToTapuPMUIECKON (PYHKIINH;
orpeiesieHue Jorapudma Jucia;
OTpeJIeNIeHUe ECITUIHOTO M HATYPaJIbHOTO Jiorapudma,
OCHOBHOE JIOTapU(hMUIECKOE TOKIAECTBO;
OCHOBHBIE CBOICTBA JIOTapU(pMOB.
Lonoicnol ymemn:

o CTPOUTH TPapUKH MOKA3ATEIBHBIX, JIOTApU(HMUIECKUX (YHKIIUI MPU pa3THIHBIX OC-
HOBAHUSX U HA HUX WILTIOCTPUPOBATH CBOMCTBA (PYHKIIMH;
o npeoOpa3oBbIBaTh IpadUKM IOKa3aTeNbHOW W Jjorapugmuueckod (GyHKIuM myrém

C/IBUI'a U CHMMETPUH;

o npeoOpa3oBhIBaTh M BBIYHCIATH 3HAUYEHUS JIOTapHU(PMUYECKHX BBIPAKEHUH C TIOMO-
IIbI0 OCHOBHBIX TOXJECTB U BBIUHUCIUTEIbHBIX CPEJCTB.

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaau, yueOHas J0CKa, pa3aTOUHbIA MaTe-
puai.

Tpebosanusn no meopemuyueckoil 20moGHOCHU CIYOEHM 06 K 6bINOJIHEHUI0 NPAKMUYECKUX
3a0anui: PelieHne MpPpalMOHAIBHBIX YPaBHEHH; pELICHUE INOKA3aTeNIbHBIX YPAaBHEHUW W Hepa-
BEHCTB; peIlIeHHEe JOrapuPpMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Memoouueckue ykazanus

1. OtBeThTE HA BOIPOCHI.

KoHTpoJibHbIE BONIPOCHI:

1. Chopmynupyiite onpeaeseHie ypaBHeHHUs. YTO 3HAUUT PElIUTh ypaBHEHUE?

2. Kakue ypaBHEHUSs Ha3bIBAIOTCS PAaBHOCUIHLHBIMU?

3. Pacckaxute o nmpaBuiax npeoOpa3oBaHuil ypaBHeHHH. Kakue U3 HUX J0MycTUMBI?

4. B xakux ciyyasix MpH peleHuU YpaBHEHUH BO3MOKHO IMOSIBJIEHHE TOCTOPOHHUX KOpHEN?
[IpuBennuTe npUMepBHl.

5. B xakux ciayyasx IpH pelieHUWM YpaBHEHMI BO3MO)KHa morteps kopHeu? IlpuBenure npu-
MEDBI.

6. Beerna i npu penieHny ypaBHeHUN oOs3aTenbHa MPOBEPKa €ro KOpHe?

7. Ilokaxute Ha IpUMepe, YTO MpHBeJIeHHE MOJOOHBIX WICHOB HE BCErJa MPUBOJIUT K ypaB-
HEHUIO, PABHOCUJIBHOMY JTaHHOMY.

8. Kakue ypaBHEHUs Ha3bIBAlOT UPPALMOHATIBHBIMU?

9. PacckaxuTe IIaH penieHuss UppaluoHaIbHOTO YPAaBHEHHUS.

10. IIpuBeauTe npuMepsl MOKA3aTENbHBIX YPaBHEHUH, UMEIOIIUX TOJIBKO: &) OJHO PELIEHUE;


https://www.biblio-online.ru/bcode/434516

0) nBa pemenus. [IpuBeauTe MpUMep MOKA3aTEIHHOTO YPaBHEHUS, HE UMEIOIIETO PEIICHHSI.
11. Kakoe ypaBHeHHe Ha3bIBaeTcs jorapudmudeckum? [Ipueaure nmpumeps! gorapupmude-
CKHUX ypaBHECHMIA.

12. YkaxuTe Bce KOpHU ypaBHeHHs log, X =D (a >0,a# l).

13. Tlouemy npu pemeHUH JorapuGMUUECKUX ypaBHEHHI MOTEHIIMPOBAHHEM BO3MOXHO I1O-
SIBJICHUE TIOCTOPOHHUX KOpHEN?
14. HazoBuTe crmocoObl pemeHus JIorapuMUIecKux ypaBHCHHM

15. Pacckaxkute 00 M3BECTHBIX BaM CIIOCO0Ax PEHICHUS IMOKA3aTCIbHBIX ypaBHeHI/Iﬁ " II0Ka-
JKHUTC UX IPUMCHCHUC HA IPpUMEpaAX.

16. Haiire kopuu ypaaenns a* =a® (a>0,a#1).
2. BBINOTHATE CAMOCTOSITEIIHHO 3a/[aHHS:

1) VX+1=8-+/3x+1. 2) V17 +x—17—x =2

3). V2x+5—-+/3x—5=2 4) \3x+7 —/x+1=2.
5) V25— x =2—/9+x. 6) VX2 +1++/x% —2x+3=3.
7) VX2 +X—5+/x? +8x—4 =5, 8) VX2 +x+1=x> —x+1+1,
9) (x> —4Nx+1=0. 10) JXx+7-x+3=0
11). Jax+2++/4x—2=4 12) V4—x +/5+x =3.

3. Boimnosinure 3ananus.
Pemmre ypaBHeHUS:

1) V3" /5" =225, 2) 2% .5% —1600.
3) 93—5)( .75x—3 =1. 4) 32x—1 .53x+2 — g '52x '33x.
X 1 X+2 X+1 l X+1 X+2 X X+1
5) 3-4 +§-9 =6-4 —5-9 . 6) 4-32 +5.3* —7.3 = 40.
x+5 X+17
7) 167 =512-64 %3, 8). 3t +51 =34
9). 34/81-104/9+3=0 10) 2 +3.2*3 =76.
2 1 1

11) 10* +25* =4,25-50*.

4. BBITOTHUTE CAMOCTOSTENBHO: CTp. 223, Ne 466-467, 472.

(Anredpa u Hauyanma MaremaTudeckoro aanmsa. 10-11 kin.: y4eOHUK Ui 00IIe00pa3oBar.
yupexaenuii / mon pen. A.H. Koamoroposa. 20 u3a.— M.: [Ipocsemienue, 2011.— 384 ¢.).

5. BeimonnuTe 3a1aHus.

Pemnre ypaBHeHUs:

1) log,(2+log,(3+x))=0. 2) Ig(5- x)—%lg(35— x*)=0.

3) log, (3" —8)=2—x. 4) log (4 —6)-log . (2* —2)=2.
5) Ig(3x? +12x+19)~Ig(3x +4) =1. 6) x2Ho%* — 38,

7) Ig° x—Ig®>x—6Ilgx=0. 8) 9x'9* +91x'9* =60.

9) xl’ x1siax) _ 10 10) 4—Igx=3,/lgx.

11). 3 =10—log, X 12) log,(3* —1)log,(3"* —3)=6.
13) 15"0%3 x'0%9x — 1 14). 3x? —2x° = Iogz(x2 +1)— log, x

15) Ig(x(x+9))+ |gXLX9 =0. 16) 2log,(x—2)+log,(x—4)* =0.



6. BemmonnuTe camocrositenbHo: crp. 235, Ne 516-517, 525. (AnreOpa u Havana MaTeMaTH-
yeckoro ananmuza. 10-11 xi.: yueOHUK mist oOmieoOpasosar. yupexaenuii / mon pea. A.H. Koamo-
roposa. 20 uzn.— M.: Ilpocsemienne, 2011.— 384 ¢.).

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYaIbHBIN.

CnHCcOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. baBpun, W. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JIJISI CPEAHETO MPO(ECCHOHATBHOTO
obpaszoBanus / U. W. baBpun. — 2-e usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonog, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacte 1 : yueObHOe mocobue
JUISL cpeiHero npodeccuoHaabHoro oopaszosanus / H. B. boromonoB. — 2-e u3j., ucrp. ¥ J0I. —
Mocksa : U3gatenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonog, H. B. Maremaruka. 3agaun ¢ pemenusiMu B 2 4. Yactp 2 : yueOHOEe mocooue
JUIsL cpeiHero npodeccuoHaabHoro oopasosanus / H. B. boromonioB. — 2-e u3., ucrp. ¥ J0I. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3znea 4. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 4.1. Ilapa/uieIbHOCTb NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 10:

Pemienue 3amau Ha B3aMMHOE PACIIOIOKEHHUE MPSMBIX B MPOCTPAHCTBE, YTOJ MEXKY MPSIMBI-
MU, Ha IPUMEHEHUE MPU3HAKOB IAPaUIEIbHOCTU IPSIMOM U IJIOCKOCTH.

IpakTnyeckoe 3ansitue Ne 11:

Pemienne 3amady Ha B3aMMHOE PaCIONOKEHUE NPSMBIX M INIOCKOCTE. PemeHue 3amad Ha
MIPUMEHEHHUE NIPU3HAKA NapaJIeIbHOCTH INTIOCKOCTEMN

Heab npakTH4ecKUX 3aHATHH:

. 00o0011eHNe, cucTeMaTh3alus, 3aKperieHne 3HaHui 00 OCHOBHBIX MOHSATHUSX CTEPEO-
METPHUH, aKCUOMAaX CTEPEOMETPUHU U CIEACTBUAX U3 HUX, B3AUMHOM PAaCIIOJIOKEHUU NPSMBIX U IIIOC-
KOCTEH B IIPOCTPAHCTBE C TOYKU 3PEHUsI OTHOLICHUS NapAJIJIEIbHOCTH;

. ¢dbopmMHpoBaHKUE YMEHUH 110 ONMHUCAHUIO B3aHMHOTO PACIOIOKEHUS MPSIMBIX U TIOCKO-
CTEH B IIPOCTPAHCTBE C TOYKH 3PEHUS OTHOLIEHUS I1apalIeIbHOCTH, IPUMEHEHUIO OCHOBHBIX TEOPEM
0 MAapaJUIEIBbHOCTH NPSIMOU U IJIOCKOCTH, NMAPAJUIEIBHOCTH ABYX IIOCKOCTEH.

TpeGoBanus kK 3HAHUSIM M YMEHHSAM CTY/ICHTOB:

JlonoicHbl 3Hamy.

. CUMBOJIbL, IPUHSATHIE B CTEPEOMETPUH;

. OCHOBHBIE MTOHSTHS CTEPEOMETPHUH;

. AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX;

. OCHOBHBIE TEOPEMBI O MAPAIEIBHOCTH MPSAMOW U MIOCKOCTH, MAPAJUIEIbHOCTH JBYX
IJIOCKOCTEM.

Jonorcnol ymems:

. [0 CJIOBECHOMY ONMCAHUIO B3aMMHOIO PACIOJIOKEHUSI TOUEK, MPSIMBIX U MJIOCKOCTEH
BBITIOJTHSTH PUCYHKH U 3aITUCHIBAThH €r0 C TOMOIIBIO CHMBOJIOB;

. YUTATh CUMBOJIMYECKHUE 3aMUCH U 110 HUM BBITIOJIHATh PUCYHKU;

. OMUCHIBATh B3AUMHOE PACIIOJIOKEHUE TPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTRE,

. MIPUMEHATh OCHOBHBIE TEOPEMBI O MAPAJIIEIIbHOCTU NPSIMOU U TIJIOCKOCTH, Hapajiiellb-

HOCTH IBYX MJIOCKOCTEHN K BEIYHCICHHIO paCCTOﬂHHf/'I B IPOCTPAaHCTBC.


https://www.biblio-online.ru/bcode/426511
https://www.biblio-online.ru/bcode/426511
https://www.biblio-online.ru/bcode/434515
https://www.biblio-online.ru/bcode/434516

Heobxo0umoe o60opyoosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuuecKkoi 20mMoOGHOCHU CHYOEHMOE8 K 6bINOIHEHUI0 NPAKMUYECKUX
3a0anuii: Ilpenmer crepeomerpun. OCHOBHBIE MOHATHS CTEPEOMETPHUH (TOUKA, MPAMas, IIIOCKOCTD,
IIPOCTPAHCTBO). AKCHOMBI CTEPEOMETPUU U IIPOCTENIINE CIEACTBUS U3 HUX. B3auMHoe pacnosoxe-
HUE JIByX NpAMBIX B npocTpaHcTBe. [lapaminensHoCTh mpsmoii U mockoctu. [lapannensHocTs mioc-
koctel. [TapamnensHoe npoektupoBanue. M3o00paxenne npocTpaHCTBEHHBIX QUTYD.

Memoouueckue pekomenoayuu

1. OTBeTbTE HA BOIIPOCHI

KoHTposbHbIE BOIPOCHI:

1. Yto uszyuaer crepeomeTpusi?

2. KakoBbl ocHOBHBIE (TIpocTeiiie) GUrypsl B MpOCTpaHCTBE?

3. Kak ycraHaBnuBaroTcs CBOCTBa (GUTYp (TEOPEMBI) B TEOMETPUH?

4. ChopmynupyiiTe crepeoMeTpruueckre akcuoMbl rpynibl C U CIEeICTBUS U3 HUX.

5. KakoBo MOeT ObITh B3aMMHOE PACIIOJIOKEHHUE JIBYX PAa3TUYHBIX IPSIMBIX B IPOCTPAHCTBE?
(Onucatp, 000CHOBATH U TIOKA3aTh HA MOJIENSX. )

6. B xakoMm ciyyae npsiMble B IPOCTPAHCTBE HA3bIBAKOTCS MApAJLIEIbHBIMU? CKPELIUBAIOLIU-
Mucs’?

7. KakoBO MOXET OBbITh B3aMMHOE PACIOJIOKEHUE MPSAMOM M TIJIOCKOCTH B MPOCTpPaHCTBE?
(Onucarp, 000CHOBATH U MOKa3aTh HA MOJIETISX. )

8. B xakoM citydae mpsimasi ¥ IJIOCKOCTh Ha3bIBAIOTCS NapasuIeIbHBIMU? MIEpECEKAIOIIUMUCA?

9. KakoBo MOXeT ObITh B3aMMHOE PACHOJIOKEHHUE JIBYX IUIOCKOCTEH B mpoctpancTe? (Onu-
catb, 000CHOBATH U MOKA3aTh Ha MOJIEIISX. )

10. B xakom ciiydae ABe MIOCKOCTH HA3bIBAIOTCS MapaslieIbHbIMU? EPeCceKaoIUMUCs?

2. PemuTe caMOCTOSATENBHO 3a/1a4H:

1. IlpounTaiite 3anucu u Boimoauute pucynku: afla=AbNa=B,alb=C,C ¢ a. [lo-
Kaxkure, yTo B ¢ a.

2. IlpounTaiiTe 3anucu u BbeIoNIHUTE pUcyHku: M ¢ a,ae a,M € a,a € S, f # . Moxer 1u
Touka M TpuHAANEKATH MIIOCKOCTU 3 7

3. 3anummuTe cuMBoIMYecku: “IIpsiMast a JIEKUT B IJIOCKOCTH (¢ W HE IMIPOXOAUT YEPE3 TOUKY
M , nmpuHaJIekaIyro 3TON INIOCKOCTH .

4. 3anuinTe CUMBOJIMYECKH M BBINOJHUTE pUCYHOK: “IIpsiMas @ mepecekaer mIOCKOCTh & B
Touke M , He pUHAUIEKAIIEH PSAMOi D , KOTOpast JISKUT B 3TOM IIOCKOCTH” . MOXKHO JIM IPOBECTH
IUTOCKOCTD Yepe3 mpsiMbie & u b ?

5. 3anummuTe CUMBOJIMYECKHU M BBIMOJHUTE PUCYHOK: “JIBe pa3iuyHble MapaijielbHble Mpsi-
Mble @ u b jexar B miockocti « . [ItockocTh S MPOXOWT uepe3 & U He coBmamaet ¢ « . Moxer

au mpsiMasi D mepeceds MI0CKOCTh 3 ?

6. Jlokaxkute, 4TO, €CIH IIIOCKOCTh MEPECeKaeT OJIHY U3 JBYX MapauIeIbHBIX MPSIMBIX, TO OHA
nepeceKaeT u Ipyrylo.

7. Pemure 3amauy 4 mpu yCIOBUH, YTO OTpe30K AB mepeceKkaeT MIOCKOCTh.

8. lokaxwure, uto ecnu npsimbie AB u CD ckpemuBaronuecs, To npsimeie AC u BD Toxe
CKPELIMBAIOIIUECS.

TpebGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUyaIbHBIN.

CnHcoK peKoMeH/1yeMoii JTUTepaTyphbl:

1. BaBpun, . . Maremaruka : y4eOHHK U MPAKTHKYM ISl CPEAHETO MPOPECCHOHATEHOTO
obpaszoBanus / U. W. baBpun. — 2-e uzn., mepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IIlpodeccuonampHoe oOpazoBanue). Pexum gocryma: https://www.biblio-
online.ru/bcode/426511
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Pa3nea 4. IIpsiMble H IIVIOCKOCTH B POCTPaHCTBE

Tema 4.2. IlepnieHAMKYJISAPHOCTH NPAMBIX M IVIOCKOCTEH B MPOCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 12:

Pemenue 3aay Ha TpPU3HAK NEPIEHIUKYISIPHOCTH MPSAMOM M INIOCKOCTH, YIOJl MEXAY Hpsi-
MOU U IUIOCKOCTBIO, EPIIEHAUKYJIISAP U HAKIOHHYIO

IpakTnyeckoe 3ausitue Ne 13:

Pemenue 3agau Ha Teopemy O Tpex NEpPIEHIAUKYJIsApaX, Ha IPU3HAK U CBOMCTBA MEPIEHINKY-
JIIPHBIX TUIOCKOCTEN, HA HAXOKIEHUE YIJla MEXAY MPAMOU U MJIOCKOCTBIO, pACCTOSHUSA OT TOUKH 110
IIJIOCKOCTH, OT HpHMOﬁ A0 IMJIOCKOCTH paCCTOAHNA MCIKAY ITJIOCKOCTAMMU.

esb npakTUYeCKUX 3aHATHIA:

. o0o001IeHne, cucreMaTu3alus, 3aKpelyieHHe 3HaHUM O B3aUMHOM pAaCIHOJIOKEHUU
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE C TOUKH 3PEHUS OTHOLICHUS NIEPIECHANKYJIIPHOCTH;
. (dhopMUpOBaHHE YMEHUH 110 OMUCAHWIO B3aUMHOTO PACIIOJIOKEHUS MPSIMBIX U MI0CKO-

CTel B IPOCTPAHCTBE C TOYKU 3PEHUS] OTHOIICHHS MEPICHIUKYISIPHOCTH, MPUMEHEHUIO MpPU3HAKA
MEePIEHIUKYISIPHOCTH MPSAMOU M TIJIOCKOCTH, TEOPEMBI O TPEX MEPICHIUKYIApax, MprU3HaKa mepreH-
JTUKYISIPHOCTHU TIJIOCKOCTEH JIJIsi BBIYMCIICHHS YTJIOB U PACCTOSTHUM B MIPOCTPAHCTBE.

TpeGoBanus K 3HAHUSIM U YMEHHSIM CTY/I€HTOB:

JlonoicHbl 3uams:

. IIPU3HAKU U CBOMCTBA MEPIEHAMKYJIAPHOCTH NPAMON U IUIOCKOCTH, NEPHEHIANUKYIIAP-
HOCTH IUIOCKOCTEH;

o OINpeIEIICHUE TIEPIICHANKYJIISIPA U HAKJIOHHOW;

° TEOpEMY O TPEX MEPHEHAUKYIIAPAX;

. OIIpEACIICHUE YIJIa MEXKY NPSAMOM U MJIOCKOCTBIO.

Lonoicnol ymemn:

. ONMCBIBATH B3AMMHOE PACIIOJIOKEHUE IIPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

. IIPUMEHATh OCHOBHBIE TEOPEMBI O MEPIECHAUKYISIPHOCTH IPSAMOM U INIOCKOCTH, Iep-

MEHAUKYJISIPHOCTH JIBYX IJIOCKOCTEN K BBIYHUCIEHUIO YIJIOB M PACCTOSHUIN B IIPOCTPAHCTBE.

Heobxo0umoe o6opyooeanue u mamepuansl: TeTpaau, ydeOHas J0cKa, pa3gaTOYHbINA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20mMoHOCHMU CHYOEHMOE K 6bINOJIHEHUIO NPAKMUYECKUX
3a0anuii: 1lepneHIUKYIAPHOCTD NPAMON U INIOCKOCTH. [IepneHuKysip 1 HaKJIOHHasA. YTOI MEXAY
IpsIMOi U TUIOCKOCThI0. Teopema o Tpéx nepneHaukyispax. ['eomerpuueckue npeodpazoBaHus mpo-
CTPAHCTBA: NAPAJJIEIbHBIN IEPEHOC, CAMMETPHSI OTHOCUTENBHO INIOCKOCTH. J[ByrpaHHbIi yroJ.
YTroa Mexay IIOCKOCTSIMHU.

Memoouueckue pekomenoayuu

1. OtBeTbTE Ha BOIPOCHI.

KoHTpoJibHbIE BONIPOCHI:

1. Kakue npsiMbie B IPOCTPAHCTBE HA3bIBAIOTCS NEPIIEHIUKYIAPHBIMUA?

2. CopmynupyiiTe onpeaeneHle U MPU3HAK MEPIEHANKYISIPHOCTH MPSMON U TUIOCKOCTH B
IIPOCTPAHCTBE.

3. JlaitTe onpeneneHue NpsiMon, MeprIeHIUKYISIPHON TIJIOCKOCTH.

4. CKOJBKO IPSIMBIX NEPHEHIUKYIAPHBIX JAHHOM IMJIOCKOCTH, MOYKHO IIPOBECTH 4epe3 JaH-
HYIO TOUKY?

5. CKOIBKO MIOCKOCTEN, NEPIEHINKYIISPHBIX TaHHON MPSMOW, MOYKHO IIPOBECTH YePE3 JaH-
HYIO TOUKY?

6. Uto Takoe NeprneHuKyIsIp U HaKJIOHHAs! K MIJIOCKOCTU? UX OCHOBAHUS? MPOEKLINS HAKIOH-
HOM?

7. Kax cBsi3aHbI MEXIy cOO0H JuHBI epneHaukynsipa AB , HaknonHoir AC W e€ mpoekuuu
BC?

2. PemuTe caMOCTOSTENBHO 3a/1a9H:



1. Konuel otpe3ka AB , HE mepeceKarolero IIOCKOCTb, y1ajdeHbl OT HEE Ha pacCTOsHUA 2,4 M
u 7,6 m. Halinute paccrosaaue ot cepenrHbl M otpeska AB 10 3TOM IJIOCKOCTH.

2. [epexiiaquHa JUIMHON 5 M CBOMMH KOHIIAMH JICXKHUT Ha JIBYX BEPTHKAIBHBIX CTOJI0AX BHI-
coroii 3 M u 6 M. KakoBo paccTosiHue Mexay OCHOBAaHUSMH CTOI00B?

3. Y3 TOYKHU K IJIOCKOCTH MPOBEACHBI JIB€ HaKJIOHHBIC, paBHble 17 cM u 15 cMm. [Ipoekuus
OJIHOM U3 HUX Ha 4 cM OoJIbIlle TPOEKIMK Apyroi. HalauTe npoekiuy HakJIOHHBIX.

4. U3 BepmmHbl paBHOCTOpOHHEro Tpeyrosibhuka ABC BoccraBneH meprneHaukysip AD k
IUIOCKOCTH TpeyrojibHuKa. Yemy paBHO paccrosiHue ot Touku D mo mpsimoit BC, ecim AD =1 1w,
BC =8 am.

3. Bemomnnaute camocrositensno C-17 — C-20, C-28 — C-30 ([IumakTudeckue MaTepuaibl 10
reomerpun 11 10 knacca / C.b. Becenosckuid, B.[l. Pa6unHckas. )

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHAs padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucoxk pekoMeHAyeMOl JuTepaTyphbl:

1. BaBpun, M. . MaremMaruka : y4eOHMK M HPAKTUKYM JUIS CPEIAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.

— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

Pa3nesn 5. OcHOBBI TPUTOHOMETPHH

Tema 5.1. OcHOBHBIE IOHATHA

IIpakTnueckoe 3ansaTue Ne 14:

PanguanHblil MeTO1 U3MEPEHUs YIJI0OB BpallleHHsl U CBSI3b C IpaJycHON Mepoil. Pemenue yn-
PaXXHEHUI HA IPUMEHEHUE OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKIECTB, BEIUUCICHUE 3HAUEHUHN TpU-
TOHOMETPUYECKUX BBIPAKEHUH, Ha TOKAECTBEHHbIE TPe0Opa30BaHUs IPOCTEHIINX TPUTOHOMETPH-
YECKHUX BBIPAKCHUM.

IpakTnueckoe 3ansitue Ne 15:

ToxaecTBeHHbIE TPpeoOpa30BaHUs MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPaKEHUM

Heab npakTu4ecKuX 3aHATHIA:

o cucTeMaTu3anus, yriyojJeHue, 3aKpeIuieHue 3HaHUi O pajuaHHON Mepe yria, cooT-
HOILIEHMSX MEXAY IPayCHON U paJiuaHHON MepaMH yIia;

o (hopMHpOBaHHME YMEHUI 110 MIEPEBOLY IPalyCHON MEpHI yIJia B paIiaHHYI0 U 00paTHO.

o CUCTeMaTu3alusl, yriiyojieHue, 3aKperieHle 3HaHui O CUHYCe, KOCUHYCE, TaHI'€HCE U
KOTaHT'€HCE YMCIIa, OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKIAECTBAX;

o ¢dbopMHpoOBaHHE YMEHUI 10 BBIYMCICHUIO 3HAYCHUH TPUTOHOMETPUYECKUX (YHKIHUH,

peoOpa30BaHUIO TPUTOHOMETPUUECKUX BHIPAKCHUH.
TpeOoBaHus K 3HAHUSIM U YMEHUSM CTYJICHTOB:
JlonoicHbl 3Hamv:.

o onpeJielICHUE pa/InaHa;
. (dbopMyIbI IepeBoia TPAAYCHOM MepHI yriia B paAMaHHYIO U 00paTHO.
o onpeJielIeHue CUHYCa, KOCUHYCa, TAHT'€HCAa U KOTAHT€HCa YUCIIa,
o OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.
Lonoicnovl ymems:
. WCIIOIh30BaTh COOTHOIICHUSI MEXAY TPaJyCHONW M paJdaHHOW MepaMu yrja TpH pe-
IIEHUY 3a]1a4.
. peoOpa3OBhIBATH TPUTOHOMETPUIECKUE BBIPAKEHHUS, UCIIONB3YSI OCHOBHBIE TPUTOHO-

MCTPUYICCKHUC TOKACCTBA

Heooxooumoe obopyooeanue u mamepuanst: Te€Tpagn, ydeOHas T0CKa, pa3laTOYHBIA MaTe-
puan.
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Tpebosanusn no meopemuueckoii 20MOGHOCHMU CMYOEHMOE K 6bINOTHEHUI0 NPAKMUYECKUX
3a0anuii: PagunanHas mepa yria. BpamarensHoe asukenue. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC.

Memoouueckue ykazanus

1. OTBeThTE HA BOIIPOCHI

KoHTposbHbIE BOIPOCHI:

1. Yro Takoe yroia B OJIMH paguaH?

2. C noMmouipio Kakux (opMysl OCYIIECTBISETCS MEPEeBOJ I'PadyCHOM Mephl yIiia B paguaH-
HYIO U 00paTHO?

3. Ha3zoBuTe OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

4. Yto Ha3bIBaeTCSI CUHYCOM M KOCHHYCOM JIF000T0 yria o ?

5. Yto Ha3bIBaETCS TAHTEHCOM U KOTAaHT€HCOM JIF000ro yria o ?

6. Kax, 3Hast cunyc yria, HalTi TaHreHc storo yria? Kak pemmrts oOpaTHyIO 3a1ady:  3Has
TaHTeHC yTjia, HAWTU CHHYC 3TOro yria?

2. BeinonHuTe 3a1aHUA:

Crtp. 10-12 , Ne Ne 1 — 8 (a, 0). (AnreOpa u Havasma MareMatudeckoro anammza. 10-11 .
yueOHUK g obmeoOpazosar. yupexaenuit / mox pea. A.H. Konmoroposa. 20 uzn.— M.: IIpocse-
menue, 2011.— 384 c.).

TpeGoBanus Kk pe3yjbTaTaM padoThbl: MUCbMEHHAs paboTa.

®opmMa KOHTPOJISI: UHIUBUYyaIbHBIN.

Cnucok peKoMeH1yeMOoii JIUTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTUKYM JUIS CPEAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / 1. U. baBpun. — 2-e u3., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IIpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yacte 1 : yuebHOE TIocoOme
g cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : UzgatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Maremaruka. 3agaun ¢ pemenussmu B 2 4. YacTs 2 : ydeOHOE mocodue
i cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gom. —
Mocksa : U3gatensctBo Opaiit, 2019. — 320 c¢. — (IIpodeccuonansuoe obpazoBanue). Pexxum
nocryma: https://www.biblio-online.ru/bcode/434516

Pa3znen S. OcHOBBI TPUTOHOMETPHUH

Tema 5.2. @opmyJibl IpUBeAeHUs], CYMMbI U PA3HOCTH TPUTOHOMETPHYECKUX (PyHKIUI

IIpakTuyeckoe 3ansaTHe Ne 16:

Pemenue ynpaxHeHH Ha IPUMEHEHHE OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB, (hopMy
MpUBEACHUS, (POPMYII CyMMBI U pPa3HOCTH TPUTOHOMETPUUECKUX (QYHKIUN

Heab npakTH4ecKOro 3aHATHUS:

. cUCTeMaTu3anus, yriyOJeHue, 3aKperieHHe 3HaHUW O TeopeMax CIOKEHUS U UX
CIIEJICTBUSAX; O opMynax MpUBEACHUS, (HOPMYyJIax CYMMBI U Pa3HOCTH TPUTOHOMETPUUECKHUX (yHK-
LU

. (dbopMUpOBaHHE YMEHHH IO TpPeoOpa30BaHUI0 TPUTOHOMETPUUYECKUX BBIPAKEHUN C
UCIOJIb30BaHUEM (opMyIl MpUBeaeHUs, (GOpMyNT CHHYca, KOCHHYCa U TaHT€HCA CYMMBI W Pa3HOCTH
JIBYX YTJIOB.

TpeOoBaHusi K 3HAHUSIM U YMEHUSIM CTYI€HTOB:

JlonoicHbl 3Hamy.

. (dbopMyIbl CHHYCa, KOCHHYCAa M TaHT€HCAa CYMMBl M Pa3HOCTH JBYX YIJIOB. ()OPMYIIBI
MIPUBEICHUS.
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ﬂOJZOfCHbl ymemov.

o peoOpa3oBbIBATh TPUTOHOMETPUUECKHE BHIPAKEHUS C UCIIOIb30BaHUEM (POpPMYII.

Heobxo0umoe ooopyoosanue u mamepuasl: TeTpaay, ydeOHas I0CKa, pa3TaTOYHBIA MaTe-
pua.

Tpebosanusn no meopemuueckoii 20moHOCHMU CHYOEHN 08 K 6bINOTHEHUI0 RPAKMUYECKUX
3a0anuii: Oopmynsl npuseneHus. Dopmysbl CI0XKEHUS.

Memoouueckue ykazanus

1. OTBeThTE Ha BOIPOCHI.

KoHTpo/bHbIE BONIPOCHI:

1. JlanHble TpUrOHOMETpHUYECKHUE (YHKIUHU MPUBEAUTE K TPUTOHOMETPUUYECKUM (DYHKUIHAM
yrioB, membme 45 sin137°, cos110°, tg160°, sin(—250°), cos(~190°), tg300°, sin1000°,
co0s1000°.

2. Kakue ¢popmynsl Ha3bIBaOT (hopMysiamMu npuBeaeHus. [Ipusennure npumepsl.

3. @opMyJbl CIOKEHUS CHHYCOB (KOCUHYCOB).

4. Kak npeobpazoBaTh pa3HOCTh KOCUHYCOB B MPOU3BEACHHE?

5. B xakoM ciy4ae Nmpu BBIYHCICHUSAX, B KOTOPBIX BCTPEYAIOTCS TPUTOHOMETPHUECKUE (QYHK-
1M, OBIBAET 11eJIeCO00pa3HO 3aMEHATh MpousBeaeHusa cymmamu? Korga ObiBaet monesHo, Hao00poT,
CYMMBI 3aMEHSTh TPOU3BEACHUIMU?

2. BeinoiHuTe 3a/1aHuUs:

Crp. 12-14 , Noe Ne 9-12 (a, 0)

(AnreOpa u Havanma MaTeMaTHueckoro anaimmsa. 10-11 .. yueOHUK aast 00IIeoOpa3oBar.
yupexaenuit / mon pen. A.H. Koamoroposa. 20 u3n.— M.: [IpocBemienue, 2011.— 384 ¢.).

TpeboBanus K pe3yjbTaTaM padoThbl: MHCEMEHHAs padorTa.

®opMa KOHTPOJISI: UHIUBUYaIbHbIN.

CnHcok pekoMeH/1yeMoil JTuTepaTyphbl:

1. baBpun, M. 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIsl CPEeIHETo MpodeccnoHalIbHOro
obpazoBanus / U. W. baspun. — 2-¢ usn., mepepad. u qom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonambHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMu B 2 4. Yacts 1 : yuebHOE mocobue
I cpenHero npodeccroHabHOrO oOpasosanus / H. B. Boromonos. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronansHoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonabHOro obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nes S. OcHOBBI TPUTOHOMETPHH

Tema 5.3. @opmyJibl IBOIiHOTO U MOJTOBHHHOTO YIJa

IIpakTyeckoe 3ansaTue Ne 17:

pelleHre yrnpaxkxHeHui Ha MpuMeHeHre GopMy1 IBOMHOTO U MOJIOBUHHOTO apryMEHTa.

HCJII) NMPAKTHYIECCKOI0o 3aHATHUA

. CUCTeMaTH3alusl, yriyoJieHne, 3aKperuieHne 3HaHui o GopMynax TPUTOHOMETpHUe-
CKUX (YHKIIMI TBOWHOTO, MOJIOBUHHOTO apryMeHTa; 0 (hopMyrnax MOHMKEHUs CTETICHH ISl CHHYCA U
KOCUHYCa;

o (dbopMUpOBaHHE YMEHHH IO TPeoOpa30BaHUI0 TPUTOHOMETPUUYECKUX BBIPAKEHUN C
WCIOJNIb30BaHKEM (HOPMYIT TOHIKEHUS CTETICHH I CHHYCa U KOCHHYCA.
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TpeOoBaHusi K 3HAHUSIM U YMEHHAM CTYI€HTOB:
JlonoicHbl 3Hamn.

. (OpMyIIbI TPUTOHOMETPUUYECKUX (YHKIIUN JBOMHOTO, MOJIOBUHHOTO apryMEHTa; O
(hOpMyIIbI MOHWKCHHSI CTETICHU JIJIsl CHHYCa M KOCUHYCA,

Jonoicnol ymems:

. peoOpa3OBhIBATH TPUTOHOMETPUIECKHIE BRIPAKEHUS C UCIIOIh30BaHUEM (DOpMYII.

Heobxo0umoe o60opyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20MOGHOCHMU CHYOEHMOE8 K 6bINOJIHEHUIO NPAKMUYECKUX
3a0anuii: OopMyIbl JBOMHOTO, TOJOBUHHOIO YIJIA.

Memoouueckue ykazanus

1. OTBeThTE Ha BOMPOCHI.

KounTpoJibHbIE BONPOCHI:

1. HazoBute opMybl JBOWHOTO yria.

2. Kakue ¢opmynsl Ha3pIBalOTCs (HOpMYIIaMU MTOHKEHUS CTETICHH ISl KOCUHYCa U CUHYca?

2. BeinonHuTe 3a1aHus:

Ctp. 12-14 , No Ne 13-15 (a, 6), 21,22, 24,25.

(Anrebpa u Hayaga Maremarudeckoro aHammsa. 10-11 ki.: ydeOHHK a1 001Ieo0pa3oBar.
yupexnaenuii / mon pen. A.H. Koamoroposa. 20 u3a.— M.: [IpocBemienue, 2011.— 384 ¢.).

TpeGoBanus K pe3yjbTaTaM padoThl: MUCbMEHHAS padoTa.

®opMa KOHTPOJISI: UHIUBUYaIbHbIN.

CnHCcOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. baBpun, . 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIsl CPEeIHETo MpodeccnoHalIbHOro
obpaszoBanus / U. W. baBpun. — 2-¢ usn., mepepad. u qom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampbHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenussMu B 2 4. Yacts 1 : yuebHOe mocobue
JUIsL cpeHero npodeccuoHaabHoro oopasosanus / H. B. boromonoB. — 2-e u3., ucp. ¥ J0I. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonanbHOro obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nes S. OcHOBBI TPUTOHOMETPHH

Tema 5.4. IlpeoOpa3oBanus npocTedIINX TPUTOHOMETPUYECKUX BbIPAsKeHUH
IIpakTyeckoe 3ansaTue Ne 18:

Pemenue ynpaxknenuil Ha npuMeHeHne GOPMYII CyMMBbI U pa3HOCTH CUHYCOB (KOCHHYCOB).

He.]'ll) NMPAKTUYIECCKOIo 3aHATHSA:

o CUCTeMaTH3allusl, yrIyolieHne, 3aKperieHue 3HaHuii 0 (hopMysax CyMMBbI U Pa3HOCTH
CHUHYCOB (KOCHHYCOB);
° dhopMHUpOBaHHE YMEHHHM MO MPeoOpa3OBaHUI0 TPUTOHOMETPUYECKUX BBIPAKEHUU C

HCIOJIb30BAHUEM CYMMBI M Pa3HOCTH CUHYCOB (KOCHHYCOB).
TpeOoBaHus K 3HAHUSIM U YMEHHMSIM CTY/A€HTOB!
JlonoicHbl 3Hamy.
o (bopMysIBI TPUTOHOMETPUYECKUX (PYHKIMI CyMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB).
Lonoicnovl ymemn:
o peoOpa3oBhIBaTh TPUTOHOMETPUUYECKHE BEIPAKEHUS C MCTIOIh30BaHUEM (hopMy.
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Heobxo0umoe o60opyoosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuuecKkoil 20moBHOCMU CIYOEHMOE8 K 6bINOIHEHUIO NPAKMUYECKUX
3adanui: TlpeoOpazoBaHHe CyMMBI TPUTOHOMETPUIECCKHX (DYHKIIMI B IPOU3BEJICHHUE U ITPOU3BEIC-
HUS B CyMMY.

Memoouueckue ykazanus:

OTBeThTE HA BOIIPOCHI:

1. HazoBute popMyiibl CyMMBI U pa3HOCTH CHHYCOB (KOCHHYCOB).

2. BeImoHUTE 3a1aHuUs:

Crtp. 12-14 , Ne No 16 (a, 6), 20,23 (Anrebpa u Hauana maTemMaTudeckoro anaiamsa. 10-11 ki.:
yueOHUK i1 o0mieoOpasosar. yupexaenuii / mon pen. A.H. Konmoroposa. 20 uza.— M.: IIpocse-
menune, 2011.— 384 c.

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHAs padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucoxk peKoMeHAyeMOH JINTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTUKYM JUIS CPEIAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / 1. U. baBpun. — 2-e u3., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yacte 1 : yuebHOE TocoOme
g cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gon. —
Mocksa : UzgatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonansnoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromorno, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yactp 2 : yueOHOE mocobue
g cpennero npodeccuonanbHoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gon. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3zpnen S. OcHOBBI TPUTOHOMETPHUH

Tema 5.6. Tpuronomerpuveckue ypaBHeHHA

IIpakTnueckoe 3ansaTue Ne 19:

Pemenue ynpaxHeHUH Ha HaxOXJAE€HUE OOpAaTHBIX TPUTOHOMETPUUYECKHX (DYHKIMHA: apKCH-
HYC, apKKOCHUHYC, apKTaHI'€HC, ApKKOTaHI'€HC. PelieHne npocTeimyux TPUroHoMEeTpUUECKUX ypaBHe-
Huil. [Ipukiagssie 3agauu.

Heab npakTH4ecKoro 3aHATHS:

. cUCTeMaTHu3aIus, yriy0oJaeHue, 3aKperuieHne 3HaHui 00 oOpaTHBIX TPUTOHOMETPHYE-
CKUX (DYHKIUAX, CIOCO0aX pelieHus: MPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHUH, OCHOBHBIX Me-
TOJaX PEHIeHUs] TPUTOHOMETPUUECKUX YpPaBHEHUN

. (dbopMUpOBaHHE YMEHHI MO BBIYMCICHUIO 3HAYEHUN OOpATHBIX TPUTOHOMETPHUECKUX
GYHKIUH, pelIeHHI0 TPOCTEUIINX TPUTOHOMETPUIECKUX YPaBHEHUH, a TaKKe HECIIOKHBIX YpaBHe-
HUM, CBOSIIUXCS K TPOCTEHIITUM C TTIOMOIIBIO TPUTOHOMETPUIECKUX (HOPMYII.

TpeOoBaHusi K 3HAHUSIM U YMEHHUSAM CTYI€HTOB:

JlonoicHbl 3Hamy.

. MOHATHS OOPATHBIX TPUTOHOMETPUIECKUX (DYHKITUH;

o CHOCOOBI pelIeHHsI MPOCTEUIITNX TPUTOHOMETPUUECKUX YPABHEHHIA,

. OCHOBHBIE METOJIbl PEUICHUs HECJIOKHBIX TPUTOHOMETPUUECKUX YpaBHEHUM, CBOJIS-
IIUXCS K MPOCTEHIIINM C TIOMOIIBIO TPUTOHOMETPUIECKUX (DOPMYIT.

Jonorcnobl ymems:

. BBIYUCTIATH 3HAYCHHSI 0OPATHBIX TPUTOHOMETPHUIECKHUX (DYHKITUH;

L4 peuaTrb HpOCTCﬁIJ.IPIG TPUTOHOMCTPUYCCKUEC YPABHCHUS;
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o peliaTh HECIOKHBIE TPUTOHOMETPUIECKIE YPABHEHHSI, CBOISIINECS K TPOCTEHIIINM C
MTOMOIIBIO TPUTOHOMETPUIECKUX (POpMyIT.

Heobxo0umoe ooopyoosanue u mamepuaipl: TeTpaay, ydeOHas I0CKa, pa3TaTOYHBIA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20moHOCHMU CHYOEHN 08 K 6bINOTHEHUI0 RPAKMUYECKUX
3a0anuii: OOpaTHbIe TpUrOHOMETpHUeckne GpyHkuuu. 'apmonndeckue konedbanus. [Ipocreitme
TPUTOHOMETPHYECKHE YPABHEHHUSI.

Memoouueckue ykazanus

1. OTBeThTE Ha BOIPOCHI.

KoHTpoJibHbIE BONIPOCHI:

1. Chopmynupyiite ornpeneiaeHusl apkCUHyca, apKKOCHHYCA, apKTaHIeHCca U apKKOTaHTeHCa
qucia.

2. IlpuBenure HopmMysIbl MPOCTEHIITUX TPUTOHOMETPUICCKUX YPAaBHCHUM.

2. BeIMoTHUTE 3a1aHus:

Crtp. 69 - 75, No Ne 136 - 143 (a, 6). (AnreOpa u Havasa MmaTeMaTudeckoro axaiamsa. 10-11
KII.: y4eOHUK Juisi obmieoOpaszosar. yupexaenuii / mox pea. A.H. Konmoropoga. 20 nzn.— M.: [po-
ceemenne, 2011.— 384 ¢.).

TpeGoBanus Kk pe3yjbTaTaM padoThbl: MUCbMEHHAs paboTa.

®opmMa KOHTPOJISI: UHIUBUyaIbHBIN.

Cnucok peKoMeH1yeMOoii JINTepaTyphbl:

1. BaBpun, M. . Marematuka : y4eOHMK M HPAKTHKYM JUIS CPEAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / 1. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yacte 1 : yuebHOE TIocoOme
g cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gomn. —
Mocksa : UzgatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yactp 2 : yueOHOE mocobue
s cpenHero npodeccuonansHoro odpasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gomn. —
Mocksa : UzgatensctBo Opaiit, 2019. — 320 c¢. — (IIpodeccunonansuoe obpazoBanue). Pexxum
nocryma: https://www.biblio-online.ru/bcode/434516

Pa3znen S. OcHOBBI TPUTOHOMETPHH

Tema 5.6. Tpuronomerpuieckue ypaBHEeHHs
IIpakTuueckoe 3ansaTue Ne 20:

Penienne TpUroHOMETPUUECKUX YPABHEHUI.

HEJ'IB NMPAKTUIECCKOIo 3aHATHUSA:

. cUCTeMaTu3alus, yriyojeHue, 3aKperuieHne 3HaHUM 0 croco0ax pelieHus: TPUroHo-
METPUUYECKUX YPABHEHHM, OCHOBHBIX METOJIaX PEIICHUs TPUTOHOMETPUUECKUX YPABHEHMI;
. ¢dbopMHpOBaHHE YMEHUI PEIICHUIO0 TPUTOHOMETPUYECKUX YPAaBHEHUH, CBOJSAIIUXCS K

MPOCTEHIIINM C TTIOMOIIbIO TPUTOHOMETPUIECKHUX (DOPMYIL.

Heooxooumoe obopyooeanue u mamepuaisl: T€Tpaan, ydeOHas T0CKa, pa3aTOYHBIA MaTe-
pua.

Tpebosanusn no meopemuueckoii 20MoHOCMU CHYOEHN 08 K 6bINOTHEHUI0 RPAKMUYECKUX
3a0anuii: PelieHns: TPUrOHOMETPUYECKUX YPABHEHHUH U UX CUCTEM.

Memoouueckue ykazanus

1. OTBeThTE Ha BOIPOCHI

KoHnTpoJibHbBIE BOPOCHI:

1. [lepeuncnure ciocoObl peleHus] TPUTOHOMETPUYECKUX ypaBHEHUI?
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2. Kakue ypaBHEHHs Ha3bIBAIOTCS OJTHOPOTHBIMU?

2. BeimosauTe 3amaHus:

Crp. 74 - 75, Ne Ne 144 - 148 (a, 6), 164 — 169 (a,0).

(Anreopa u Hauaa MaTeMaTHueckoro anaimsa. 10-11 Kkir.: yueOHMK 11 00I11eoOpa3oBar.
yuapexxaenuit / non pen. A.H. Koamoroposa. 20 u3n.— M.: [IpocBemenue, 2011.— 384 ¢.).

TpebGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

CnHCOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. baBpun, M. 1. Marematuka : y4eOHUK M IMPAKTHKYM JJISl CPEeIHEro MpodeccnoHalbHOro
obpaszoBanus / U. W. baBpun. — 2-e usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonoB, H. B. Maremaruka. 3agaun ¢ pemerusmu B 2 4. Yacte 1 : yueObHOe mocobue
JUISL cpeiHero npodeccuoHaabHoro odopaszosanus / H. B. boromonoB. — 2-e u3j., ucrp. ¥ J0I. —
Mocksa : U3gatenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yuebHOE mocobue
JUIsL cpeHero npodeccuoHaabHoro oopasopanus / H. B. boromoinioB. — 2-e u3., ucrp. ¥ J0I. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3zgen 6. Hauajia MaTeMaTH4eCcKOro aHAJIN3a

Tema 6.1. IlocaenoBareIbLHOCTH

IpakTnyeckoe 3ansitue Ne 21:

CriocoObl 3aJaHMS U CBOMCTBA YHCIIOBOI MOCJIEN0BATEIbHOCTH, BEIYMCICHUE YJIEHOB YHCIIO-
BOH IOCJIEIOBATEILHOCTH. BBIUYMCIICHUE TIPeiesia ocieI0BaTeIbHOCTH. beckoHeuHo yObIBaroIas
reoMeTpHUYEeCcKasl MPOrpeccus U ee CyMmma.

Heab npakTH4ecKOro 3aHATHS:

. CUCTEMaTHU3aIlus, YIIIyOJIeHHE, 3aKpeTJIeHuEe 3HaHUM O TTOCIIeI0BATEIbHOCTSIX;

. (dbopMUpOBaHHE YMEHUN MO HAXOXICHHUIO CyMMBbI OECKOHEYHO YOBIBalOIIei reoMeT-
PUYECKOM POTPECCUH, HAXO0KICHHIO TIPeiesia YMCIOBOM OCIE0BATENbHOCTH.

TpeboBanusi K 3HAHUSIM U YMEHHUSAM CTY/1€HTOB:

JonoicHbl 3namob:

. ompeieJIieHue YUCIIOBOM mocneaoBaTeibHOCTU. CIocOOB! 3alaHusl U CBOWCTBA YUCIIO-
BBIX ITIOCJIEIOBATEIILHOCTEM.

Lonoicnovl ymems:

. HaXOJUTh CyMMY OE€CKOHEUHO YOBbIBaIOIIEH r€OMETPUUYECKOM MPOrpeCcCUu.

. BBIYHUCIISITH MPEJIET YMUCIIOBOM MOCIIEI0BATEILHOCTH.

Heobxo0umoe obopyoosanue u mamepuaipl: T€Tpaay, ydeOHas 10CKa, pa3IaTOYHBIA MaTe-
pua.

Tpeobosanusn no meopemuuecKkoit 20MmoO6HOCHMU CHYOEHMOE K 6bINOJIHEHUIO NPAKMUYECKUX
3a0anuii: CriocoObl 33JaHUS U CBOICTBA YUCIIOBOM MOCIIEI0BATEIFHOCTH, BEIYUCIICHNUE YWICHOB YH-
CJIOBOM TTOCJIEIOBATEILHOCTH. BRIUMCICHUE TIPeiesia ToCIeI0BaTeIbHOCTH. beckoneuHo yObIBaromas
T€OMETPUYECKAsI POTPECCUS U €€ CyMMa.

Memoouueckue ykazanus

1. OTBeThTE HA BOIIPOCHI.

KoHnTpoJibHbIE BOIPOCHI:

1. JlaiiTe onpeneneHe YUCIOBOU MOCIET0BATEILHOCTH.

2. HazoBuTte criocoObnl 3aaHus ¥ CBOMCTBA YHUCIOBBIX MOCIEN0BATEILHOCTEN.
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3. IlpuBeaute Gopmyiny OECKOHEUHO YOBIBAIOIIEH F€OMETPHUECKON MTPOTPECCUH.

2. BeimosauTe 3amanus:

Crp. 164 — 167, NeNe 9.1 — 9.3,9.10 — 9.14 (ITononsckuit B.A. u ap. CoopHuk 3a1a4 mo ma-
TEeMaTHKe)

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHAs padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucok pekoMeHAyeMOl JuTepaTyphbl:

1. BaBpun, M. . MaremMaruka : y4eOHMK M HPAKTUKYM JUIS CPEIHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yacte 1 : yuebHOE TIocoOme
uig cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : M3parensctBo HOpaiit, 2019. — 439 ¢. — (IIpodeccrnonansHoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
g cpenHero npodeccuonansHoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gomn. —
Mocksa : UzgatensctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonansnoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nesn 6. Hauasa maTtemaTu4eckoro anajamnsa
Tema 6.2. IlpousBoanas
IIpakTnyeckoe 3ansaTue Ne22:

CocraBneHue ypaBHCHI/II;'I KaCaTCJIbHBIX K Fpa(I)I/IKy q)YHKI_[I/II/I B 3aJlaHHBIX TOYKaX, HaAXOXIC-
HHEC CKOPOCTHU U YCKOPCHUS B 3aJaHHbIII MOMEHT BPCMCHH.

eab NpakTHYECKOT0 3aHATHS:

o 000011IeHne, CUCTeMaTU3aIlsl, 3aKpeIICHue 3HAHUM O TeOMETPHYECKOM M (u3nude-
CKOM CMBbICIIE TIPOU3BOJHOM, YpaBHEHHH KacaTeNbHOU K TpapuKy GyHKINU;
o (dbopMHpOBaHUE YMEHUH 0 HAaXOXACHUIO YIIIOBOrO KO3(UIMEHTa U yIila HaKJIOHA

KacaTelbHOM, COCTaBJICHUIO YPAaBHEHUS KacaTelbHOHN K rpaduky (QyHKIMU B JaHHON TOYKE, HAXOX-
JIEHUI0 MTHOBEHHOW CKOPOCTH MAaTE€PHAIbHOMN TOUKH.

TpeGoBanus K 3HAHUSIM M YMEHHSIM CTY/I€HTOB:

JonoicHbl 3namob:

° F€OMETPUYECKUI CMBICI TPOU3BOIHOM;

. (bu3nyecKuil CMBICT MPOU3BOAHOM;

. ypaBHEHHE KacaTelbHOU K rpaduKy G yHKIUH.

Lonorcnol ymems.:

o HaXO/UTh YIJI0BOH KO3 (UIIMEHT U YTOJl HAKJIOHA KacaTelbHOM;

o MIHOBEHHYIO CKOpPOCTb MaTE€PHUaIbHOU TOYKH.

. COCTaBJISITh YpaBHEHHUE KacaTeIbHOU K rpa@uKy pyHKINY B JaHHON TOUKE.

Heobxo0umoe o60pyoosanue u mamepuansl: TeTpaau, ydeOHas J0cKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20MOGHOCHMU CIYOEHMOE K 6bINOIHEHUIO NPAKMUYECKUX
3a0anuii: Tlonstue o npon3BogHoN GyHKIMHU. ['eoMeTpruecknii 1 GU3NYECKUI CMBICI TPOU3BOI-
HOMW. YpaBHEHHE KacaTeIbHO! K rpaduKy GyHKIUH.

Memoouueckue ykazanus

1. OTBeThTE HAa BOIPOCHI.

KoHnTpoJibHbBIE BOPOCHI:
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1. ChopmynupyiiTe onpeaeneHne KacaTelbHON K KPUBOU B 3a/IaHHOM Ha HEHl TOUKeE.

2. B 4éM coCTOUT reoOMEeTPUYECKUN CMBICT TPOU3BOIHOM?

3. B uém cocTout pu3nyueckuii CMBICI IPOU3BOIHON?

4. 3anumure ypaBHEHUE KacaTeabHOM K rpa@uky pyHKIMK B JAHHON TOYKE B OOIIEM BU/IE.

5. UeMy paBHa MTHOBEHHAsl CKOPOCTb MaT€pPHAIbHON TOUKHU?

2. BeimonHuTe 3a1aHus

Crp. 132, NoNe 252 —260(a,0), 267, 271,274. (AnreOpa 1 Hayasla MAaTEMAaTHYECKOTO aHAIU3a.
10-11 ki1.: y4yeOHmK s obmeoOpaszoBat. yupexaenuii / moa pea. A.H. Konmoroposa. 20 uza.— M.:
IIpocemenue, 2011.—384 c.).

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAS padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

CnHCcOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. baBpun, M. 1. Marematuka : y4eOHUK M IPAKTHKYM JJIsl CPEeIHEro MpodeccrnoHalbHOro
obpaszoBanus / U. W. baBpun. — 2-e usn., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenussMu B 2 4. Yacts 1 : yuebHOe mocobue
JUIsl cpeHero npodeccuoHaabHoro odopasosanus / H. B. boromonoB. — 2-e u3j., Ucp. ¥ J0I. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yuebHOE mocobue
JUIsL cpeHero npodeccuoHaabHoro oopasopanus / H. B. boromoinioB. — 2-e u3., ucp. ¥ J0I. —
Mocksa : M3garenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3zgen 6. Hauajia MaTeMaTH4eCcKOro aHAJJIN3a

Tema 6.2. IlpouszBognasi

IpakTnyeckoe 3ansitue Ne23:

[lpaBuna u Gopmynsl guddepeHIpoBaHus, Ta0IMA MPOU3BOAHBIX IJIEMEHTAPHBIX (YHK-
nuil. Pemenne ynpakHeHMH Ha HaxOXJAE€HUE MPOU3BOJHOM, MPUMEHAs MpaBuia JuddepeHupoBa-
Hus. Penienne yrpaxHeHUH Ha HAX0KJIEHUE MPOU3BOIHOM CIIOKHON (PYHKIIMH.

Henb npakTHYECKHUX 3aHATHIA:

o o0o01ienue, cucreMaTH3alys, 3aKpernjeHue 3HaHWW O MpPOM3BOJIHOH, (popmynax u
npaBwiax audQepeHpoBaHUs OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHII;
o ¢dbopMHpoBaHHE YMEHUH MO HAXOXJAECHUIO MPOU3BOJHON IO oIpeneneHuto, audde-

PEHLIMPOBAHUIO 3JIEMEHTApHBIX QYHKIUH, TU(HEpEeHIIMPOBAHUIO CIIOKHBIX (YHKIUH, BHIYUCIECHUIO
3HAYEHUS MPOU3BOAHON (PYHKIIMH B YKa3aHHOM TOYKE.

TpeGoBanns kK 3HAHUSIM M YMEHHSIM CTY/ICHTOB:

JlonoicHbl 3Hamy.

. oInpeeIeHue IPOU3BOAHON;

. IUTaH HaXOKAEHUS MPOU3BOAHOM 110 ONpPEETICHHIO;

o bopmybl 1 hepeHIupOBaHHS OCHOBHBIX IEMEHTAPHBIX (DYHKIIMIA;

o npaBuia auddepeHpoBanus QyHKIUH, NEepeyrcIeHHbIe B COJEPKaHUU Y4eOHOTrO
MaTepuana.

Lonorcnol ymems:

o HaXO/UTh MPOU3BOHYIO 1O OIPEIEIICHUIO;

. nuddepeHIMpoBaTh JIeMEeHTapHble (PYHKINU, TPUMEHSS npaBuia AuddepeHurnpona-

HHSA, UCIIOJIB3YA CIIPABOYHBIC MAaTCPHAJIbI;
° BBIYHCIIATH 3HAYCHHUC HpOPI3B0,[IHOI>'I (I)YHKI_[I/II/I B YKa3aHHOI>'I TOYKCE.
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Heobxo0umoe o60opyoosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuuecKkoi 20moOGHOCIMU CIYOEHMOE8 K 6bINOTIHEHUI0 NPAKMUYECKUX
3a0anuii: 1Ipou3BOIHbBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO. [I[pOM3BOAHBIE OCHOBHBIX
AJIEMEHTAPHBIX ()YHKIIHHA.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIPOCHI.

KoHTposbHbIE BOIPOCHI:

1. ChopmynupyiiTe ornpeneneHue MPOU3BOJHON U 3ANMMIIUTE TJIAH HAXOXKACHUS MPOU3BO/I-
HOM.

2. ChopmynupyiiTe TeOpeMy O MPOU3BOAHON anredpandeckoil CyMMbl AUQGEepeHIIUPYEMbIX
GyHKIHA.

3. U3BecTHO, 4TO DyHKIUHU u(x) u V(X) middepeHIUpyeMbl B TOUKe X, .UeMy paBHa Ipous-

BojHast ¢pyukiun f (X) B 9TOM TOUKe, ecnu: a) f (X) = u(x)- V(X); o) f (x) = M , IpruYEM V(X0 ) #07?

v(x)

4.YeMy paBHBI MTPOM3BOHBIC TPUTOHOMETPUICCKUX (HYHKIIUNA?

5.Yemy paBHBI TPOHM3BOJIHBIC OOPATHBIX TPUTOHOMETPUYECKUX (PYHKITHIT?

6.YeMy paBHBI MPOU3BOJIHBIE MOKA3ATENBHON U JorapupmMudeckoit pyHkunn?

2. BeimonHuTE 3a/1aHUS

Ctp. 99, NeNe 177 — 180(a,6), 184-186 (a,0).

Crp. 106, NeNe 191 - 196(a,0), ctp. 117, NeNe 208 - 211 (a,0).

(Anrebpa u Hayaga Maremarudeckoro aHammsa. 10-11 kin.: ydeOHHK 11 001Ie00pa3oBar.
yupexaenuit / mon pen. A.H. Konmoroposa. 20 u3a.— M.: [IpocBemenue, 2011.— 384 ¢.).

TpeboBanus K pe3yJbTaTaM padoThbl: MHCEMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYaIbHbIN.

CnHcok pekoMeH/yeMoil JTuTepaTyphbl:

1. baBpun, . 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIsl CPEIHETO MpodeccnoHalIbHOrO
obpaszoBanus / U. W. baBpun. — 2-¢ usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanbHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenussMu B 2 4. Yacts 1 : yuebHOE mocobue
I cpenHero npodeccroHabHOTO oOpasosanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonabHOro obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nesn 6. Havasa maTeMaTH4ecKOro anajamnsa

Tema 6.3. IlppMeHeHHe MPOU3BOAHON K MCCIEA0BAHHIO (DYHKIMI U MOCTPOCHMIO Ipa-
(puxos

IIpakTyeckoe 3ansaTue Ne 24:

Pemennie ynpakHeHU Ha UcclieJoBaHHE (PYHKIIMM HA MOHOTOHHOCTb U 3KcTpeMyM. Haxox-
JIeHre HauOOJIbIIEro U HAMMEHBIIETO 3HaYeHUS M SKCTPEMANIbHBIX 3HAYeHUH ()YyHKIIMH.

Iesb NpakTUYECKUX 3aHATHMN:
° 00001IeHNEe, CUCTeMaTH3allns, 3aKPEIUICHHE 3HAHWUW O MPOU3BOJHOM, (GopMynax u

npaBuiax AuddepeHnrpoBaHUsl OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMHA, IPUMEHEHUN MPOU3BOJIHON K
UCCIEeIOBaHHIO (DYHKIIUI U TOCTPOCHUIO TPAPUKOB;
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o ¢dopmupoBanue ymeHuil mo audQepeHunpOBaHUIO >JIEMEHTApHBIX (QYHKIMHI, Mo-
CTPOEHUIO TPapUKOB MHOTOUWICHOB C HCIIOJIb30BAaHUEM aflapara MaTeMaTHUECKOTo aHAN3a.

TpeOoBaHMs K 3HAHUSIM U YMEHUSAM CTY/JAE€HTOB:

JonoicHsl 3uamo:

o JIOCTATOYHBIE MPU3HAKN BO3pacTaHus U yObIBaHUS (YHKIH, CYIIIECTBOBAHUS IKCTpe-
MyMa;

o 00IIyI0 CXeMy HCCIeIoBaHUs (YHKIIUN U TOCTPOCHUS TPAPUKOB C MOMOIIBIO TIPOU3-
BOJTHOM.

Jonoicnol ymems:

o HCCJIEIOBATh B MPOCTEUIINX CTy4asiX (PYHKIIUU HA MOHOTOHHOCTB U KCTPEMYM;

o CTPOUTH IPpa)K MHOTOWICHOB C MCIOJIH30BAHUEM allllapara MaTeMaTHYECKOTO aHa-
u3a.

Heobxo0umoe o60pyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3JaTOYHBINA MaTe-
puai.

Tpebosanun no meopemuueckoit 20MO6HOCHU CIYOEHN 08 K 6bINOJIHEHUI0 RPAKMUYECKUX
3adanuu: llpuzHaku Bo3pacTaHus W yObIBaHUS (YHKUIMHU. DKCTpeMyMbl pyHkiuu. Hanbonbinee u
HauMeHbllee 3HaueHus: QyHkiuu. Ilpumepsl UConb30BaHUS MPOU3BOAHOM U HAXOXKIACHUS Hau-
JYYIIETro pelIeHs B MPUKIATHBIX 33a9aX.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHL.

KonTposbHbIe BONPOCHI:

1. ChopmynupyiiTe mpuU3HAKK TOCTOSHCTBA, BO3pacTaHusl U yObiBaHUS QyHKIWH. [Ipu-
BEUTE MPUMEPHI BO3PACTAIOIIUX U YOBIBAIOMINX (YHKITHI.

2. 3anumuTe CUMBOJIMYECKHA TEOPEMBI O CBSI3M BO3PACTaHUS M yOBIBaHUS (DYHKIIHMH CO
3HAKOM €€ TTPOU3BOJIHOM.

3. Pacckaxxute o mane uccnenoBanus (pyHKIIMM Ha BO3pAacTaHHE W YOBIBaHUE C TIOMO-
LIbIO IPOU3BOIHOM.

4. Kakue Touku Ha3bIBAIOTCSI KPUTUYECKUMU?

5 Urto Ha3bIBaeTCs TOUKOM MaKCUMyMa, MUHUMyMa?

6. Uro Takoe s3kcTpeMyM?

7 Ha3zoBuTte HEOOXOIMMBII M JOCTATOUHBIH MPU3HAK HKCTPEMyMa.

8 Bropas npousBoHas u €€ Gu3nuecKkuil CMbICI.

2. BeIMOTHUTE 3a/1aHuS.

Ctp. 150, NeNe 279 — 281, 290 — 292 (a,0), 296 — 301(a,6).305, 312, 314. (Anrebpa u Havana
MareMmaruueckoro aHammsa. 10-11 xi.: yueOHUK 711 0011e00pa3oBat. yupexaenuii / mon pea. A.H.
Konmoroposa. 20 u3n.— M.: IIpocseruenue, 2011.— 384 c.).

TpeboBanus K pe3yJbTaTamM padoThl: MMCbMEHHas padorTa.

®opmMa KOHTPOJISI: UHIUBUYyaTbHBIN.

Cnucok pekoMeH/1yeMoii JInTepaTyphbl:

1. baBpun, M. . Maremaruka : y4eOHUK U MPAKTUKYM JJIsI CPEAHETO MPOPECCHOHATHLHOTO
obpazoBanus / U. U. baBpun. — 2-e uzn., nepepad. u gom. — MockBa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IIlpodeccuonampHoe oOpazoBanue). Pexum gocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacts 1 : yueOHOE mocoOue
i cpenHero npodeccuonansHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : U3gatensctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonansroe obpazoBanme). Pexxum
nocryma: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauun ¢ pemeHusMu B 2 4. Yacth 2 : yuyeOHOE mocodue
Ui cpeaHero npodeccuoHanbHoro odpasosanus / H. B. boromonos. — 2-e u3n., ucnp. u gomn. —
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Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3znen 6. Hauana matemaTnueckoro anajamsa

Tema 6.3. [IpuMeHeHHe NPOM3BOIHOM K HCCAeA0BAHNI0O PYHKUMI U MOCTPOEHMIO IPa-
(puxos

IIpakTnyeckoe 3ausitue Ne 25:

Pemenue ynpaxxHeHHd Ha MOCTPOCHUE TPaAPUKOB MHOTOUJIICHOB C MCIIOJIb30BAHHEM ITPOU3-
BOJIHOM.

Iesb NpakTUUECKUX 3aHITUI:

. 00001IeHNe, cUCTeMaTH3aIlus, 3aKpeIUIeHUEe 3HAHWK O MPOW3BOAHOM, (popmymnax u
npaBwiax AUQPPEpeHINPOBAHNS OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH, TPUMEHEHUU TPOU3BOTHON K
HCCeA0BaHUIO (DYHKIIMI B IIOCTPOCHHIO TPadHKOB;

. ¢dopmupoBanue ymeHuil mo audQepeHuNpOBaHUIO >JIEMEHTAPHBIX (YHKIHUH, MO-
CTPOCHHIO TPaUKOB MHOTOUICHOB C MCIIOJIH30BAHUEM allliapaTa MaTeMaTUIeCKOTO aHAIH3A.

TpeGoBanus K 3HAHUSIM U YMEHHSIM CTY/I€HTOB:

JlonoicHbl 3Hamy.

o JOCTATOYHBIE MPU3HAKN BO3pacTaHus U yObIBaHUS (YHKIIUH, CYIIIECTBOBAHUS IKCTpe-
MyMa;

o o0IIyIO CXeMy McclieoBaHus (PYHKIMI U MOCTPOEHUS rpa)uKoOB ¢ TIOMOIIBIO MPOU3-
BOJIHOM.

Lonoicnol ymemn:

o MCCIIEIOBATh B MPOCTEUIINX CIy4asiX (yHKIUU HA MOHOTOHHOCTB U DKCTPEMYM;

o CTPOUTH Tpa)KH MHOTOYJICHOB C MCIIOJIb30BAHHEM arlapara MaTeMaTu4ecKoro aHa-
u3a.

Heooxo0umoe o6opyoosanue u mamepuaipl: T€Tpaay, ydeOHas A0CKa, pa3IaTOYHBIN MaTe-
puai.

Tpeoosanus no meopemuueckoil 20MoOGHOCHIU CILYOEHNO06 K 6bINOJIHEHUI0 NPAKMUYECKUX
3adanun: Bropas mpou3BojHas, ee reoMeTpudeckuii 1 pusnuecku cmbici. [IpuMeHeHne npousBo-
HOM K Hcce10BaHuI0 (PyHKINN U OCTPOEHUIO IpadrKOB.

Memoouueckue ykazanus

1. OtBeTbTE HA BOIPOCHI.

KoHTpoabHbIE BONPOCHI:

1.. Kakue ToukM Ha3bIBatOTCS TOUKAMU SKCTpeMyMa GyHKLIUN?

2. Kakwne 3HaueHus1 GyHKIIMU HA3BIBAIOTCS SKCTPEMATBHBIMH U KaK OHU 0003HAYar0TCs1?
B uém cocTouT HEOOX0IMMOE YCIIOBHE CYILIECTBOBAHUS dKCTpeMyMa (QyHKIHH?
Pacckaxxute 0 mutane uccieoBaHus PyHKUINUN HA SKCTPEMYM.
Ha3zoBuTe OCHOBHBIE ITyHKTHI IJIaHA UCCIIET0BaHUS (QYHKIIMH.
PacckaxxuTe TutaH OTHICKaHUS HAaMOOJBIIETO0 ¥ HAMMEHBIIIETO 3HAYCHHs (YHKIINH, 3a-
JTAHHOM Ha MPOMEXYTKE [a; b].

2 BeinosnHuTe 3a/1aHus.

Ctp. 154, NoNe 296 — 300. (Anrebpa u Hayana MatemMaThdeckoro anammsa. 10-11 ki.: yde0-

HUK Jui1 obmeoOpa3oBart. yupexaenuit / nox pen. A.H. Konmoroposa. 20 u3a.— M.: IIpocserienue,
2011.—-384c.)

oA

TpeGoBanus k pe3yjbTaTaM padoThbl: MUCbMEHHAs paboTa.

DopMa KOHTPOJIA: UHIUBHUYaIbHBIN.

Cnucok peKoMeH1yeMoii JTUTepaTyphbl:

1. baBpun, U. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JJISI CPEAHEr0 MPOo(hecCHOHATBHOTO
obpaszopanus / U. W. BaBpun. — 2-¢ u3n., mepepad. u gom. — Mocksa : M3garenscTBo FOpaiit, 2019.


https://www.biblio-online.ru/bcode/434516

— 616 c¢. — (IIpodeccuonanpHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmMu B 2 4. Yacts | : yuebHOE Tocobue
ISl CpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — 2-e u3n., ucnp. u 10m. —
Mocksa : M3marensctBo HOpaiit, 2019. — 439 ¢. — (IIpodeccronansHoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
Uil cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — 2-e u3n., ucnp. u 10m. —
Mocksa : M3parensctBo HOpaiit, 2019. — 320 ¢. — (IIpodeccruonansaoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Paznen 6. Hauana MateMaTH4yecKoro aHajausa

Tema 6.4. IlepBooOpa3Hasi U HHTErpaJl

IIpakTyeckoe 3ansaTue Ne 26:

Pemenne ynpaxHeHn# Ha HAX0XKJCHUE NTEPBOOOPA3HBIX 3JIEMEHTAPHBIX (PyHKIHUIA.

I_[e.m, MPAKTUYCCKUX 3aHATHI:

o 00o001IeHue, cucTeMaTu3aIus, 3aKperyieHne 3HaHHH 0 IepBOOOPa3HOM U €€ OCHOBHOM
CBOHCTBE, (hopMyJax U MpaBHiIaX HAXOXKJICHHUS EPBOOOPA3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIINH;
o (dbopMUpOBaHHE YMEHHH 1O HAXO0XACHUIO IEPBOOOPA3HBIX dNIEMEHTAPHBIX (QYHKIUH, C

IIPUMCHCHHEM IIPpAaBUJI HAXOXKICHUA HepBOO6p33HHX, C UCIIOJIb30BAHHUEM CIIPABOYHBIX MAaTCPUAJIOB.
TpeﬁoBa}mﬂ K 3BHAHUSIM U YMCHUSAM CTYACHTOB:
ﬂOJZDfCHbl 3HAMb.

o OIIpeJIeJIEHUE N1EPBOOOPA3HON U €€ OCHOBHOE CBOWCTBO;

o TaOJUILy TIEPBOOOPA3HBIX AIEMEHTAPHBIX (PYHKITHIA;

. IIpoCTeHIINEe paBuila HaX0XkK/IEHUS IEPBOOOPA3HBIX;

o OIIpeCIICHUE HEOIIPEIEIICHHOIO UHTErPala;

o CBOMCTBA HEONPEIEIECHHOI0 HHTErpasa.

Lonoicnol ymemn:

o HaXOJUTh NEPBOOOPa3HbIE JIEMEHTAPHBIX (DYHKINN, TPUMEHSISI PaBUiIa HAX0XKIECHUS
epBOOOPA3HBIX, UCIIOJIB3YS CIPABOYHbBIE MATEPHAIIBI;

. BBIJIEJIATH IEPBOOOPA3HYIO, YIOBIETBOPSIOIIYIO 33/1aHHBIM HayaJIbHBIM YCIIOBUSM;

. HaxOJUTh HEONPENEIECHHBI WHTETpal METOAOM HEIOCPEACTBEHHOIO WHTETPUPOBA-
HUS.

Heobxo0umoe obopyoosanue u mamepuanvl: T€Tpaay, yuyeOHas HOCKa, pa3daTOUYHbINA MaTe-
puai.

Tpebosanusn no meopemuuecKkoii 20MOGHOCIMU CIYOEHMOG K GbINOIHEHUIO NPAKMUYECKUX
3adanun: IlepBooOpasHas u uHTerpai. OCHOBHOE CBOMCTBO NepBooOpa3Hoil. [IpaBuia HaxoxaeHUs
MepBOOOPA3HBIX.

Memoouueckue yxazanus
1. OTBeTbTE HA BOIIPOCHL.
KoHTpoJibHbIE BONIPOCHI:

1. Chopmynupyiite onpeaeneHre nepBooopasHoil.

2. Kakue u3 QyHkimi 2\/; ,4\/; ,2\/; +3,\/; —1 SBASAIOTCS TEPBOOOPA3HBIMH IS PYHKITUN

1,

Jx

3. CdopmynupyiiTe OCHOBHOE CBOMCTBO MepBooOpa3Hoil. Kak reomerpudecku MHTEPIPETH-
pyeTCst 3TO CBOMCTBO?

4. ChopmynupyiiTe npaBuia HaXOKIEHHS IEPBOOOPAZHOM.
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2. BeimosiHuTE 3a1aHUS:

1. Jlokaxkute, 9TO PyHKIUS %x\/; +5 sBasercs nepBoobpazHoil GyHKIMN JX na po-
MEXYTKE (0; oo).

2. Jlokaxwute, uro GyHKIms 5SIN3X —7 sBiseTcs nmepBoobpasHoit Gpyukimu 15C0S3X Ha
MIPOMEKYTKE (— o0; oo).

3. Jnst pyHKIIMN f(X): 12 HaluTe MEpBOOOpPa3HYI0, rpaduK KOTOPOH MPOXOAUT

COs™ X
V4

4yepe3 TOUKY (Z;BJ.

4, Haiinure nepooOpasHyto GyHKIIMU:

1 . X 7 V4
a) f(x)==-sin2x—-2c0Ss—,X €(—o0;0); 0 X)=————,%xe| 0;=|;
) 100=1 s xe (o) o)=L xe[ 0

B) h(x)=34x +x,x €[0;).
5. Ctp. 154, NoNe 326 — 332(a,0). (Anrebpa u Hayasia MaremMaTudeckoro ananusa. 10-11 ki.:

yueOHHK 11 obieobpaszosar. yupexaeHuit / mon pea. A.H. Konmoroposa. 20 u3zn.— M.: Ipocse-
menue, 2011.— 384 ¢.).

TpeGoBanus K pe3yjbTaTaM padoThl: MUCbMEHHAS padoTa.

®opMa KOHTPOJISI: UHIUBUYaIbHBIN.

CnHCcOK peKoMeH/yeMOoii JTUTepaTyphbl:

1. bapun, . 1. Marematuka : y4eOHUK U TMPAKTHKYM JJIsl CPEIHETO MpodeccnoHalIbHOrO
obpaszoBanus / U. W. BaBpun. — 2-¢ u3n., mepepad. u qom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMu B 2 4. Yacts 1 : yuebHOe mocobue
JUIsL cpeHero npodeccuoHaabHoro oopasopanus / H. B. boromonoB. — 2-e u3j., ucp. ¥ J0I. —
Mocksa : UzgatensctBo IOpaiit, 2019. — 439 ¢. — (Ilpodeccuonansnoe obpazoBanue). Pexxum
nocryma: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHussmu B 2 4. YacTs 2 : ydeOHOE mocodue
s cpenHero npodeccuonansHoro odpasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gomn. —
Mocksa : U3gatensctBo Opaiit, 2019. — 320 c¢. — (IIpodeccuonansuoe obpazoBanue). Pexxum
nocryma: https://www.biblio-online.ru/bcode/434516

Pa3nesn 6. Havasa maTeMaTH4ecKOro anajamnsa

Tema 6.4. IlepBooOpa3Hasi u HUHTErpaJ

IIpakTyeckoe 3ansaTue Ne 27:

Pemienne ynpaxHeHUI Ha BBIYHUCICHHE IUIOIIANA KPUBOJIWHEWHON Tpanenuyu ¢ UCIOJIb30Ba-
HueMm Qopmynsl Hetotona — JleiiGHuna. [IpuMeHenns naTerpanga K BEIYUCIEHUIO (PU3NYECKUX BEU-
YUH U IUIONIA/IEH.

Heab npakTHYECKHUX 3aHATHIA:

o 000011IeHre, CHUCTeMaTU3alHs, 3aKpeIIeHne 3HaHUH 0 TIepBOOOpa3HOi U €€ OCHOBHOM
CBOMCTBE, (hopMyJax U NMpaBHiIaX HAXOXKJEHHUS NEPBOOOPA3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH;
. (dbopMHpOBaHNE YMEHHM 10 HaXOXKICHHUIO TEPBOOOPA3HBIX JIEMEHTAPHbBIX (PYHKUIUH, C

PUMEHEHHEM NPaBUII HAXOKJICHHUS IEpPBOOOPA3HBIX, C UCIIOJIb30BaHUEM CIIPABOUYHBIX MAaTEPUATIOB.
TpeOoBaHus K 3HAHUSIM U YMEHUSIM CTYJACHTOB:
Lonowcnbl 3mamo:
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. oIpeJiesieHUe MepBO0OPa3HOM U €€ OCHOBHOE CBOWCTBO;

o TaOJMILy TepBOOOPa3HBIX 3JI€MEHTAPHBIX (PYHKITHIA;

o MPOCTEUIIINE IPaBUIIa HAXOXKCHUS IEPBOOOPA3HBIX;

o OTIpeJIeIeHUE HEeOTPEICTICHHOTO HHTETpasa;

o CBOWCTBA HEOTIPEICICHHOTO HHTETpaIa.

Jonoicnol ymems:

o HaXO/UTh NEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIUH, IPUMEHSIS TPaBUIIa HAXOXKICHUS
MEepPBOOOPA3HBIX, HCIIOJIB3YsI CIIPABOYHbBIE MAaTEPHAIIbI,

o BBIIETISITH IEPBOOOPA3HYI0, YAOBIETBOPSIOLIYIO 33JaHHBIM HauaIbHBIM YCIOBHSIM;

o HaXOJUTh HEONPECNICHHBI HHTErpajl METOAOM HEMOCPEICTBEHHOTO HMHTErpUpOBa-
HUSL

Heobxo0umoe o60opyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanus no meopemuueckoi 20moOGHOCMU CIMYOEHMOE K bINOTHEHUI0 NPAKIMUYECKUX
3a0anuii: lloHsTe KpUBOJUHEHHON Tpanenuu. [[pumeHenne onpeaeaeHHoro HHTerpaia s Haxo-
KJIGHUS TUTOIIAIN KpuBoiMHeHHON Tpanenun. Popmyna Herotona—IJleltoauna. [Tpumepsr npume-
HEHUs MHTerpaiia B GU3MKe U TeOMETPUU

Memoouueckue ykazanus

1. OTBeThTE HA BOMPOCHL.

KouTpoJibHbIE BONPOCHI:

1. Kakyto purypy Ha3pIBalOT KpUBOJIMHEHHOMN Tpamneruei?

2. ChopmynupyiiTe TeOpeMy O TUIOIIAIA KPUBOJIMHEHHOW TPATICIIHH.

3. O0bsacHHUTE, UTO TAaKOE UHTETPall.

4. 3anummure popmyny Herotona — Jleiibauma.

5. B uém 3akirovyaercs reoMeTpUYeCKUid CMBICT HHTErpasa?

2. BeImoHUTE 3a1aHus:

F 15
1). JokaxuTe, 4TO Ix3dx =
1

2). Beruucnure:

9 dX % dX 3 3 T )
—=36) | ——; x*dx ; X+1Ydx; sin 2x + €os 2x )dx .
a)'!.x\/; )J;cossz)_jz r)jl(+) n)!( )
4

3). Beruucnure minomaab GUrypel, OrpaHU4€HHON JIMHUSAMMU:

a) y=—x>-3x,y=0;0) y:2COSX,y:1,X€[—%;%:|;

1
B) X=1x=3,y=0,y=—.
X
3. Brmomnnenune camocrostenbHbix padot C-8 — C-9 ([unaktuueckue MaTepHualsl Mo anred-
pe v Havaam anaiau3a st 11 kimacca / .M. Unes, C.M. Caaksn.)

TpeGoBanus k pe3yjbTaTaM padoThl: MUCbMEHHAas padboTa.

DopMa KOHTPOJIA: UHIUBUIYAIbHBIN.

Cnncok peKkoMeHyeMoii JTuTepaTypbli:

1. baBpun, M. 1. Marematuka : y4eOHUK ¥ TMPAKTHKYM JJIsl CPEIHETO MpodeccHnoHaTbHOTO
obpaszopanus / U. W. BaBpun. — 2-e uzn., mepepad. u gorm. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMu B 2 4. Yacte 1 : yuebHOE TocoOue
I cpenHero npodeccroHabHOrO obOpasosanus / H. B. boromonos. — 2-e¢ mu3j., ucnp. u jomn. —
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Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronansnoe oOpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
g cpenHero npodeccuonansHoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gon. —
Mocksa : M3parensctBo HOpaiit, 2019. — 320 ¢. — (IIpodeccruonansaoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pazgen 7. MHOrorpaHHuKHU

Iesb NpakTUUECKUX 3aHITUI:

o 000011IeHre, CUCTeMaTH3aIMsl, 3aKpEeIUICHHE 3HaHUH O MPU3Max, UX CBOICTBaxX W MO-
BEPXHOCTSX; MUPaMM/IaX, UX CBOWCTBAX U NOBEPXHOCTSX;
o (dbopMUpOBaHHE YMEHUH MO U300PAKEHUIO MPU3M, MMUPAMUJI, PEUICHHUIO TNIAHUMETPH-

YEeCKUX U MPOCTEUIINX CTEPEOMETPUUYECKUX 3a7au HAa HAXO0XKICHUE FTeOMETPUUECKUX BEIUYUH (JJTUH,
YIJIOB, TUIOLIAZCH) B MpU3Max, MUPaMUJIax.

TpeﬁoBa}mﬂ K 3BHAHUSAM U YMCHUSAM CTYACHTOB:
ﬂOJZDfCHbl 3HAMb.

. MOHSTHE MHOTOI'PAaHHUKA, €T0 BEpPIIMH, pEOep, rpaHel, IOBEPXHOCTH;

. OTIpeJieNIeHUe MPHU3MBbI, €€ OCHOBaHUH, OOKOBBIX p&Oep, BHICOTHI, OOKOBON MOBEPXHO-
CTH; MIOHATUE NPAMOI MPU3MBI, IPAaBUIBHON IPU3MBL; ONIpEie/IEHUE Napaieenunena, Kyoa.

o olpeJiesIeHue NMUpaMubl, €€ OCHOBaHUs, OOKOBBIX PEOEp, BBICOTHI, OOKOBOW MOBEPX-
HOCTH; TOHATHE NTPaBUIBHON ITMPaMUIBL;

° CBOICTBA MUPAMUBIL.

Lonoicnol ymemn:

. n300pakaTh MPU3MBI, TUPAMU/IBI, BHITIOTHITH YEPTEIKH 110 YCIOBHUAM 3a/1a4;

. penaTh INIAHUMETPUYECKHE U IIPOCTEUIINE CTEPEOMETPUYECKUE 3a1a4 HA HAXO0XKJIe-
HUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YIJIOB, IJIOLIA/IeH) B IpU3Max; MUpaMuIax

. UCIOJIb30BaTh MPH PELICHUU CTEPEOMETPUUECKUX 3a]au MJIaHUMeTpudeckue (GpaxTol U
METO/BIL;

. MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XO/€ PELICHUS 3a/]1a4.

Tema 7.1 Ilpusma

IIpakTyeckoe 3ansaTue Ne 28:

Pemienne 3amau Ha HAxXOXJEHHE TEOMETPUYECKUX BEJIWYUH (IUVIMH, YIJIOB, IUIONIAEH) B
IIpU3Max U napauleenunesie

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaau, yueOHas J0CKa, pa3aTOUHbIA MaTe-
puai.

Tpebosanusn no meopemuuecKkoi 20mo6HOCMU CIMYOEeHMOE K 6bINOIHEHUI0 NPAKMUYECKUX
3a0anuii: MHOTOTpaHHMK, €ro BeplliuHbI, péOpa, rpanu. [Ipusma. Ilpsamas u naknronnas npusma.
[IpaBunbHas npusma. [lapannenenunesn. Ky6. IlpeacraBienne o npaBUiIbHbIX MHOTOIPAaHHHUKAX .

Memoouueckue ykazanus

1. OtBeThTE HA BOIIPOCHI.

KoHnTpoJibHbBIE BOIPOCHI:

1. Kak B3auMHO pacmosnioxeHbl 00koBbie péOpa mpu3mbl? UTo MOXKHO cka3aTh 00 UX ATUHAX?

2. YTo MOXHO CKa3aTh 00 OCHOBAHUSIX MPU3MbI? 0 OOKOBBIX IPAHSIX MPU3MBI?

3. Uto Takoe BeIcOTa Impu3MbI? B KakoM ciyyae BbICOTa MPU3MBI paBHA JUIMHE €€ OOKOBOTO
pebpa?
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6. B xakoM ciydae napajsesenumes] Ha3plBaeTcsl IpSMbIM? TIPSIMOYTOJIbHBIM?

7. Uemy paBHBI AMaroHaiu Kyba ¢ pebpom a? ¢ quaroHaasiMu OOKOBBIX rpaneit b ?

2. Pemnre 3amaun (A.B. IloropenoB I'eometpus. 10-11 ki : yueOHUK Ay 001ieo0pa3oBar.
opranuzanwuii / 13 uza., M.: [Ipocsemienue, 2014.- 175 c.)

Crp. 313, NeNe 10, 11, 16,17, 20, 21, 23 — 30, 42 — 46.

TpebGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucoxk pekoMeHAyeMOl JJuTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTUKYM JUIS CPEIAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

Tema 7.2 Ilupamujga

IIpakTyeckoe 3ansaTue Ne 29:

Pemenue 3a1a4 Ha HaXOXJEHHE F€OMETPUUECKUX BEIUYUH ([UIMH, YIJIOB, IUIOIIAJEH) B MU-
pamuze.

Heobxo0umoe obopyoosanue u mamepuasl: TeTpaay, yueOHas JOCKa, pa3daTOUHBIA MaTe-
puan.

Tpebosanus no meopemuueckoi 20MoOGHOCMU CIYOEHMOE K 8bINOTHEHUI0 NPAKMUYECKUX
3a0anui: llupamupna. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasap. Cummerpus B Ky-
0e, mapaiuienenuresae, npusme, nmupamuae. Cedenns Ky0a, MPU3Mbl U TUPAMHU/IBL.

Memoouueckue ykazanus

1. OTBeTbTE HA BOIIPOCHL.

KonTposbHbIe BONPOCHI:

1. . Uto Takoe nupamuaa (OCHOBaHUE MUPaAMUIbI, OOKOBBIC I'paHu, pEOpa, BICOTA)?

2. B xakoM ciydae nupamuzia Ha3bIBaeTCs NPaBUIbHON? UTO Takoe NEHTp MPaBHUIBHOTO MHO-
rOyroJIbHUKa?

3. Kak (B kaKkoii mociae10BaTeIbHOCTH) CTPOUTCS YePTEK NPaBUIbHOM 71-yroJIbHON MUPaMU/IbI
mpu n = 3, 4, 6?

4. KakiMHu COOTHOIICHUSIMH CBsi3aHbl BbicoTa N, anodema K, 6GokoBoe pedpo b, pammycs
BIIMCAHHOM M ONMHMCAaHHOM OKPY)KHOCTEH I U1 R OCHOBaHUs NMpaBUIBHON MUpaMHIbI? (3aIUILNTE JBA
COOTHOIIIEHHUS. )

5. B kakue oTpe3ku MpoeKTUpyroTcs 00KoBbIe pEOpa U arnogeMbl MPaBUIbLHON MUPaMUbI TPU
OpPTOTOHAJIILHOM ITPOEKTUPOBAHUH UX HA IJIOCKOCTh OCHOBAHUS MUPaMUIbI?

2. BemonauTe camocrosTenbHbie padboTel C-6 — C-5 (JlumakTtudeckue MaTepHaibl MO T'eo-
metpun aist 11 kimacca / C.b. Becenosckwuii, B.JI. PsOouunnckas)

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

CnucoK peKoMeH/1yeMoii JTUTepaTyphbl:

1. BaBpun, . . Maremaruka : y4eOHUK U MPAKTHKYM ISl CPEAHETO MPOPECCHOHATFHOTO
obpazoBanus / U. W. baBpun. — 2-e uzn., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IIlpodeccuonampHoe oOpazoBanue). Pexum gocryma: https://www.biblio-
online.ru/bcode/426511
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Pa3nes 8. Tena m mnoBepXHOCTH BpalleHUs

Henb npakTUYECKUX 3aHATHIA:

. 00001IeHne, cucTeMaTH3alys, 3aKperyieHue 3HaHui O Tenax BpaiieHus (LIIMHIPE U
KOHYCE), X CBOIMCTBAaX U MOBEPXHOCTSIX;
o ¢dbopMHUpoOBaHKE YMEHUH MO0 H300paKEHUIO KPYIIIBIX Tel (LMIMHIpPA U KOHYCa), pele-

HUIO TUIAHUMETPUYECKUX U MPOCTEHIINX CTEPEOMETPUUECKHUX 3a/au Ha HAXOXJICHUE TeoMeTpHhye-
CKHMX BEJIMYUH (JIJIUH, YIJIOB, IIOMIA/IeH) B IIUIMHAPE U KOHYCE.

TpeGoBanusi K 3HAHUSIM U YMEHUSIM CTY/J€HTOB:

Jlonoichbl 3Hamv.

. oTpeJieNIeHUe IUIMHIPA, €r0 OCHOBAHMM, BBICOTHI, OOKOBOI MOBEPXHOCTH, 00pa3yro-
LIEeH, pa3BEPTKHY;

. orpeziefiecHue KOHyca, ero OCHOBAHUS, BHICOTHI, OOKOBOM MOBEPXHOCTH, 00pa3yolIeH,
pa3BEPTKH;

. CBOWCTBA UMJIMH/IPA U KOHYCA.

Lonorcnovl ymems.:

. M300pakaTh MUIUHAPHI U KOHYCHI, BHITIOIHATH YEPTEXKHU 0 YCIOBUSAM 33]1aY;

. penaTh IIAHUMETPUYECKHUE U IIPOCTEHIINE CTEPEOMETPUYECKUE 3aa4 HA HAXO0XKJIe-
HUE TEOMETPUUYECKHUX BEJIMYUH (JJTMH, YIJIOB, IUIOMIA/Iel) B IUIMHIPaX U KOHYyCax;

. HCIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4 IJIaHUMeTpudeckue (HakThl U
METO/bL;

. IIPOBOJUTH JTOKA3aTEIIbHBIC PACCYKIACHUS B X0/1€ PEIICHMS 3a/a4.

IIpakTn4yeckoe 3ausitue Ne 30:
Pemenne 3a1au Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUYMH (paauyca, 00pa3yrollei, BEICOTHI,
IJIOLIAI OCHOBAHHUSA) B LIMJIUHAPE U KOHYCE.

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaay, yueOHas JI0CKa, pa3aTOuHbIA MaTe-
puai.

Tpebosanus no meopemuuecKkou 20mo6HOCMU CIMYOEeHMOE K 6bINOIHEHUI0 NPAKMUYECKUX
3a0anui: nmunap. OcHoBaHue, BBICOTA, OOKOBAs MOBEPXHOCTh, 00Opa3yrolas, pa3Beprka. CeueHus
mwmHApa. Konyc. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrollas, pa3BepTka. YceueH-
HbIM KoHyC. CeueHus KoHyca.

Memoouueckue ykazanus

1. OTBeTbTE HA BOMIPOCHI

KoHTpoJibHbBIE BONIPOCHI:

1. OOBsicHUTE, YTO TaKOe KpyroBod MUIUHAP (0Opasyromias MUIWHIPA, OCHOBAHUS LIAJIWH I-
pa, BbICOTa, OOKOBast MOBEPXHOCTb, PA3BEPTKA).

2. Uemy paBHa OOKOBasi ¥ IMOJIHAS MIOBEPXHOCTH HMIMHIPA?

3. Uto Takoe KpyroBoil KOHYC, BepIIMHA KOHYyca, oOpa3ymolas KOHyca, OCHOBaHHE KOHYca,
BbICOTA KOHYCa, 00OKOBasi IOBEPXHOCTh KOHYCA, pa3BEPTKA KOoHyca?

4. Yemy paBHa O0KOBas M IOJIHAS IOBEPXHOCTh KOHYca?

2. BeimonmHUTE 3a0aHNAS:

1. Paguyc ocHOBaHus IMAMHpa 2 M, BeicoTa 3 M. Haliiute nuaroHainb 0CeBOro ceueHHs.

2. BeicoTa nunmuHapa 8 1M, paaryc ocHoBaHusS 5 oM. [umuHap nepecedéH MIOCKOCThIO Tak,
YTO B CEUEHUHU NOJydmIics KBaapaT. Haliiute paccTossHUE OT 3TOTO CEYEHMsI 10 OCH.

3. B paBHOCTOpOHHEM IWJIMHIpE (IHMAMETP paBeH BBICOTE IMIIMHAPA) TOYKA OKPYKHOCTH
BEPXHETO0 OCHOBAHMSI COEMHEHA C TOUKON OKPY)KHOCTH HMIKHErO OCHOBaHHUA. YTOJ MEXIy paauy-
camu, IpOBEAEHHBIMU B 3TU TOYKH, paBeH 60°. Haiimute yrom x mexay mpoBeaEHHOW MpSIMON U
OCBIO IIWJIMHPA.

4. Beicota nunuHapa 2 M. Paauyc ocHoBanuii 7 M. B 3TOT IMIUHApP HaKJIIOHHO BIMCAH KBaJ-
paT Tak, 4YTO BEPILUUHBI €r0 JIEKaT Ha OKPYKHOCTSIX OCHOBaHMM. Haiinure cTopoHy KBajapara.



5. Pagnyc ocHoBaHus KOHYca 3 M, BeicoTa 4 M. HaiinuTe oOpasyromryro. (OTBeT: 5 M.)
6. O6pa3syromast KoHyca | Hak/IOHEHa K MIIOCKOCTH ocHOBaHus moa yriiom 30°. Haiiaure BbI-

cory. (OtBerT: IE )

7. Paguyc ocHoBaHusi KoHyca R . OceBbIM CEUEHHEM SIBIISIETCS MPSIMOYTOJIBHBIN TPEYroJib-
Huk. Halinure ero miomans.

8. Pamuyc ocHOBaHus KOHYca R, a oOpa3yroias HakJIOHEHA K TUIOCKOCTH OCHOBAHUS TIOJ| yT-
aoM « . Yepes BeplIMHY KOHYcCa IIPOBEJIEHA IJIOCKOCTh MOJ YIJIOM ¢ K ero Bbicote. Haliaure mio-

11a/ib MOJIyYEHHOT'O CEYEHUSI.

9. Obpa3syromas konyca 13 cm, Beicota 12 cm. KoHyc nepecedén npsamoii, mapaienbHOl oc-
HOBAHMIO; pAaCCTOSIHUE OT HEE 10 OCHOBAHMSI paBHO 6 cM, a A0 BbICOTHI 2 cM. Hailnure oTpe3ok 3Toit
MPSIMOM, 3aKIIFOUEHHBINA BHYTPU KOHYCA.

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHas padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucoxk pekoMeHAyeMOl JJuTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTHKYM IS CPEAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IIpodeccuonanpHoe oOpa3oBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

Pa3nen 9. U3mepenusi B reoMeTpun

esab npakTU4YeCKUX 3aHATHIA:

° 0000111eHE, CHCTEMaTH3alus, 3aKperieHue 3HaHui 00 00bEME TeOMETPUIECKOTO Te-
nma; o dopmynax s BbIYHCIEHUS O0BEMOB KyOa, MPSIMOYTOJIBHOTO Mapajulefienurena, mpsMoin
MIPU3MBI.

° (dbopMupoBaHHE YMEHHI MO HAXOXKICHUIO 00BEMOB Ky0a, MPSIMOYTOJIbHOTO Hapasuie-
Jienunena, mpsMon MpUu3Msl.

° 000011IeHNe, CUCTEMATU3AIIMS, 3aKPEIUICHUE 3HAHWW O TUIOIMIAJU TOBEPXHOCTH T€O-
METPHUUYECKOTO Tema; 0 (hopMynax AJisi BEIUUCICHHUS IUTOMIAAHN MOBEPXHOCTH IWIMH]IPA U KOHYCA;

° dhopMUpOBaHHE YMEHHUM MO HAXOXJICHUIO TUIOMIAJN MOBEPXHOCTH IMJIMHIpA U KOHY-
ca.

TpeOoBaHusi K 3HAHUSIM U YMEHUSM CTYJICHTOB:

JlonoicHbl 3Hamv.

° MOHATHE 00bEMA T€OMETPUYECKOTO TeNa;

° (dbopMyIbl TSl BEIYUCTIEHUS 00bEMOB Ky0a, MPSMOYTOJILHOTO MapalijieNienumnesaa, mpsi-
MO MPU3MBI, TUPAMHJIbI, (HOPMYIIBI ISl BBIYUCIEHUS 00BEMA MPSMOT0 KPyroBOro HUIUHAPA U KO-
HYyCa;

. MOHSATHE TIJIOIIAU TOBEPXHOCTH T€OMETPUUECKOTO TEIA;

. MOHATHE TUIOLIAAN MOBEPXHOCTH F'€OMETPUUECKOTO TENa;

. (GhopMyIIbI 1S BBIYUCIICHUS TUIOIA/IM TOBEPXHOCTH IIMIIMHIPA, KOHYCA, chepsl

Lonoicnovl ymemn.:

o HaxOJUTh 00BEMBI KyOa, MPSMOYTOJIBHOTO TMapajuieNienuIeia, MPSIMOi TTPU3MBI, MTH-
pamMuIbl; 00BEMBI IPSIMOTO KPYTOBOTO IIUJIMHJIPA U KOHYCA;

. BBIYUCIISITH OOBEMBI MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH MPAKTUYECKUX 3a]ad, UC-
MOJTK3YS TIPH HEOOXOIMMOCTH CIIPABOYHUKH M BBHIUACIUTEIBHBIC YCTPOUCTBA.

o 000011IeHNe, CUCTeMAaTH3aIIHsl, 3aKpeIUIeHne 3HaHU 00 00BEME TeOMETPUUECKOTO Te-

na; o GopMHUPOBaHUE YMEHUHN MO HAXOXKACHUIO 00BEMOB TE.
o HAXOJUTh IJIOLIAAH MOBEPXHOCTH LMJIMH]IpA U KOHYCa, CHEPBI;
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° BbIYUCIIATH ITJI0IIaaAU HOBCpXHOCTeI‘/JI MNPOCTPAHCTBCHHBIX TCJI IIPU PCUHICHUUN IIPAKTUYC-
CKHUX 3a/ia4, UCIIOJIb3Yys IIPU HCOGXOIII/IMOCTI/I CIIPAaBOYHUKHU U BBIYUCIUTCIILHBIC YCTpOﬁCTBa.

. 00001IeHNEe, cCHCTeMaTH3aIus, 3aKperyieHue 3HaHU| O TIJIOMIAIH TTIOBEPXHOCTH U 00h-
€Me reoMeTpUYEeCKOro Teia; 0 GopMyInax JJisi BEIYUCIICHUS TUIOIIAIHN MIOBEPXHOCTH cephl U 00bEMa
mapa;

o dbopMHpOBaHHE YMEHHI MO HAXOXXICHUIO TUIOIIAJAM MOBEPXHOCTU cepbl U 00BEMaA
nrapa.

Tema 9.1. O0bEMBI U IJIOIIAAY MIOBEPXHOCTEN TeJl

IIpakTyeckoe 3ansaTue Ne 31:

Pemenue 3a1a4 Ha HaxoXkIeHHEe 0o0BbeMa Ky0Oa, IPSIMOYTOJILHOTO MapaJuIiesIeue/a, TPU3MBI,
MUPaAMU/IBI.

Heobxo0umoe o60pyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanus no meopemuueckoi 20moOGHOCMU CIMYOEHMOE K bINOTHEHUI0 NPAKIMUYECKUX
3a0anuii: O0beM u ero uzMepenue. urerpanbHas popmyna oovema. @opmyinsl oo0bema Kyda, mpsi-
MOYT'OJIbHOTO Tapajuieienuneia, npusmsl, LuinHapa. @opmynsl o0bemMa nupamMuibl 1 KoHyca. Pop-
MyJibl 00beMa I1apa.

Memoouueckue ykazanus

1. OTBeThTE Ha BOMPOCHL.

KoHTpoJibHbIE BONIPOCHI:

1. ChopmynupyiiTe OCHOBHBIE CBOWCTBAa 00BEMA.

2. Jlokaxkute, uTo 00BEM JF000TO MapasuieNenuIie/la paBeH MPOU3BEACHHIO IO OCHOBA-
HUS Ha BBICOTY.

3. Hoxaxute, 4TO0 00bEM TPEYroJIbHOM MPU3MBI PABEH MPOU3BEACHHUIO TUIOMIAAN €€ OCHOBA-
HUS Ha BBICOTY.

5. Hoxaxute, 4T0 00bEM 000N MPU3MBI PaBEH MPOU3BEICHUIO TUIOMIAAN €€ OCHOBAHUS HA
BBICOTY.

6. Beiseaure hopmyiy miis 00bEMa MUITMHAPA.

7. Bo ckonbKO pa3 HAJO YBEIWYUTH BBICOTY IIMJIMHIPA, HE MEHSISI OCHOBaHHE, YTOOBI 00BEM
yBenuuuics B n pa3? Bo CkonbKko pa3 HyKHO YBEIMUYUTH PaJWyC OCHOBAHUS LMIMHJIPA, HE MEHSS
BBICOTHI, YTOOBI 00BEM YBETUUHIICS B 11 pa3?

8. B uunuuap BnMcaHa MpaBWiIbHAs TPEyrojibHas MpHU3Ma, a B MPU3MYy BIIMCAH LMJIMHJID.
Haiigute oTHOIIEHHE 00BHEMOB IHIIUHIPOB.

9. BriBenute popmyiny miis 00bEMa TpEeyroabHON MUPAMUIBI.

10. JTokaxxute, 4T0 00BEM JTH000I MMpaMHIbl paBeH OJHOM TPETH MPOM3BEACHUS TUIOIAAN €€
OCHOBAHUS Ha BBICOTY.

11. BeiBenute hopmyny /i 00bEMa KOHYyca.

12. BriBenute GpopMyiy st 00bEMa TeJ BpaIIEHHUS.

2. BeimonHuTe 3a1aHus

Ctp. 349, NeNe 8 — 15, 20 — 25., ctp.361, NeNe 1-5.

(A.B. TToropenos I'eomerpust. 10-11 ki1 : yueOHHK 1u1si 001IeoOpa3zoBat. opranusanuii / 13
3., M.: [Ipoceemenne, 2014.- 175 c.)

TpeGoBanus k pe3yjbTaTaM padoThbl: MUCbMEHHAs paboTa.

DopMa KOHTPOJIA: UHIUBUIYAIbHBIN.

Cnucok peKkoMeHyeMoii TUTepaTyphbl:

1. baBpun, . 1. MaremaTHka : y4eOHUK U MPAKTUKYM JJISI CPEAHEr0 MPOo(hecCHOHATBHOTO
obpaszopanus / U. W. BaBpun. — 2-¢ uzn., mepepad. u gorm. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampbHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511
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IIpakTyeckoe 3ansaTne Ne 32:
Pemienue 3a1ad Ha HaXOXKJIEHHE TUIOIIAICH MOBEPXHOCTEHN IIMIMHAPA, KOHYCA, IIapa.

Heobxo0umoe ooopyoosanue u mamepuavl: TeTpaay, ydeOHas J0CKa, pa3TaTOYHBIA MaTe-
pua.

Tpebosanusn no meopemuyecKkoil 20mo6HOCHU CIMYOEHM 08 K 8bINOIHEHUI0 NPAKMUYECKUX
3a0anuii: opMysbl IUIOMIAIA TOBEPXHOCTEN MPU3MbI, TUPAMUIbI, IIMIMHIPA U KOHyca. Dopmyna
I0Mmaau chepsl.

Memoouueckue ykazanus

1. OTBeTbTE Ha BOMPOCHI.

KouTtpoJibHbIE BONPOCHI:

1. ITo xakoi opMyIie BBIYMUCISAETCS TJIOMIA> OOKOBOM MOBEPXHOCTH IJIMHIpA?

2. Ilo xaxoii (opmyne HaxXOOUTCA IUIOMIAJL OOKOBOM MOBEPXHOCTH KOHYyca (OOKOBOH mo-
BEPXHOCTH YCEUEHHOTO KOHYCa)?

2. BbImonHATE TECT.

Kontponbraoe tectupoBanue — tecT Ne 6 (I'eomerpus. Tectsl. 10-11 ki.: YueOHo-MeToa. TIO-
cobue / I1.1. AnteiHoB.— M.: [Ipocdha,— 80 c.).

TpeboBaHus K pe3yJbTaTaM padoThl: MHMCbMEHHAs pabora.

®opMa KOHTPOJISI: UHIUBUYaIbHbIN.

CnHCOK peKoOMeH/1yeMOoii JINTepaTypbl:

1. baBpun, . 1. Marematuka : y4eOHHK M IMPAKTHKYM JIJIS CPEIHETO MpodecCHnoHaIbHOIO
obpazoBanus / U. W. baBpun. — 2-¢ u3n., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampbHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

Tema 9.2. ITonodue Tea
IIpakTnyeckoe 3ansaTue Ne 33:
HaxosxneHue oTHOLIEHNH TUTOIaiel MTOBEPXHOCTEH U 00bEMOB 1OI00HBIX TE.

Leab npakTHYeCKOro 3aHATHS:

° 0000111eHEe, cCUCTEeMaTr3aIus, 3aKperyieHue 3HaHui 00 00bEME TeOMETPUIECKOTO Te-
ma; o dopmynax s BbIYHCIEHUS O0BEMOB KyOa, MPSIMOYTOJIBHOTO Mapasulielienuneaa, mpsiMon
MIPU3MBI, KPYIJIBIX TEI

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaau, yueOHas J0CKa, pa3aTOUHbIA MaTe-
puar.

Tpebosanusn no meopemuyecKoil 20mMoGHOCHU CIYOeHMO08 K bINOTHEHUI0 NPAKMUYUECKUX
3a0anuii: HaxoxaeHne OTHOIICHUH TIIONIAIeH MOBEPXHOCTENH U 00bEMOB MOJOOHBIX TEJl.

Memoouueckue yKkazanus

1. OTBeTbTE HA BOIIPOCHI.

KoHTpoJibHbBIE BONIPOCHI:

1. Yemy paBeH 00b€M IPU3MBI, TUPAMUIbI, YCEUEHHON MTUPaMUIb1?

2. Uemy paBeH 00beM IMIIMH]IPA, KOHYCAa, Tapa’?

3. YeMy paBHa IUI0IIAb OOKOBOM U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIbI, yCEUECH-
HOW MUPAMUIBI?

4. YeMy paBHa III0IIab OOKOBOI UM MOJTHOM MOBEPXHOCTH LIWINHAPA, KOHYCa, IUIOMAIb
chepnr?

5. Kak oTHOCSTCS 00BEMBI IBYX MMOA0OHBIX TEN?

2. Beimosiaure 3amanus
Ctp. 348. 3agaua 48, Ctp. 351, NeNe 44 — 46, ctp.363, NeNe 44-45.
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(A.B. IToropenos ['eometpus. 10-11 ki : yueOHuK ans oOieoOpa3oBar. opranuzanuii / 13
u3a., M.: [Ipocsemenue, 2014.- 175 ¢.).

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHas padoTa.

®DopMa KOHTPOJISA: UHIUBUIYAIbHBIN.

Cnucoxk pekoMeHAyeMO JuTepaTyphbl:

1. BaBpun, M. . MaremMaruka : y4eOHMK M HPAKTUKYM JUIS CPEIHETO MPOPECCHOHAIHLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3z., nepepad. u gom. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3oBaHue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

Pazgen 10. YpaBHeHusI U HepaBeHCTBA

esgb npakTUYeCKUX 3aHATHIA:

. 0000IIeHNe, CHCTeMaTu3alus, 3aKpelyieHue 3HaHuKH O Ccrocobax — pelieHus
pallMOHAIBHBIX, HPPAIMOHAIBHBIX, I[IOKA3aTCIbHBIX M TPUTOHOMETPUYECKUX YpaBHEHUN W
HEPABEHCTB, OCHOBHBIX IPHEMAaX MX PELICHUS

TpeboBanusi K 3HAHUSIM U YMEHUSAM CTY/1€HTOB:

JonoicHsl 3name.

. CIOCOOBI  pEIICHUS  PAMOHAIBHBIX, HMPPANMOHAIBHBIX, IMOKa3aTeIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB, OCHOBHBIC MPHUEMBI UX PEIICHUs (pa3iioKeHUE Ha
MHOHTEIIU, BBEJICHNUE HOBBIX HEU3BECTHBIX, MOICTAHOBKA, Tpauyeckuii MeTo).

Lonorcnol ymems.:

o MIPUMEHSTh OCHOBHBIE CIIOCOOBI PpELICHHs] YpaBHEHHI, HEPABEHCTB (pa3joKeHUE Ha
MHOKHTEIU, BBEJICHHE HOBBIX HEM3BECTHBIX, MTO/ICTAHOBKA, TpadudecKuii MeTox);

o peliaTh CUCTEMbl YPAaBHEHUH 1 HEPABEHCTB

Temal0.1. PaninonanbHble, HPPANHOHAJIbHBIE, I0KA3aTeJIbHbIe U TPUTOHOMETPUYECKHE
YPABHEHHS M CHCTEMbI

IIpakTyeckoe 3ansaTue Ne 34:

pelIeHNe palMOHAIbHBIX, UPPALIMOHATIBHBIX, OKA3aTENbHBIX U TPUTOHOMETPHUYECKUX YpaB-
HEHMI;

IIpakTnyeckoe 3ansaTue Ne 35:

pelIeHNE PALlMOHAIBHBIX, UPPALMOHAIBHBIX, I0KA3aTEIbHBIX U TPUTOHOMETPUYECKUX CUCTEM
YPaBHEHUH.

Heooxo0umoe obopyoosanue u mamepuanpl: T€Tpaay, ydeOHas JOCKa, pa3JaTOYHbIN MaTe-
puan.

Tpeooeanusa no meopemuueckou 20moHOCMU CHYOEHMOE K 6bINOJIHEHUI0 RPAKMUYECKUX
3a0anuii: PauyoHanbHble, UPPALMOHATIBHBIE, TOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS U
cucTeMbl. PABHOCMIIBHOCTh YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE MTPUEMBI X pelieHus (pas-
JI0’)KEHUE Ha MHOYKHTEINH, BBEJCHHE HOBBIX HEU3BECTHBIX, IOJCTAaHOBKA, TpaQuecKuii METO).

Memoouueckue ykazanus

1. OtBeThTE HA BOIIPOCHI.

KoHnTpoJibHbBIE BOIPOCHI:

1.TlepeuncnuTe crocoObl pemIeHus: TOKa3aTeNbHBIX YPAaBHEHUH.

2.IlepeunciuTe CrocoObl pelIeHUs Jorapu(PMHIECKAX YPABHCHHIM.

3.Ilepeuncnure cocoObI pelieHus] UPPAIMOHAIBHBIX YPAaBHEHUH.

4.I1lepeuncnute ciocoObl perieHnsi TPUTOHOMETPUYECKUX YpaBHEHUI.

1. Boinonnute 3ananus:
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Crp. 297- 300, NeNe 146 -148, 152 — 153, 163 — 164, 171 — 172. (AnreOpa u Havajga MaTeMa-
Trueckoro aHammsa. 10-11 xn.: yueOHUK 1 obmeoOpaszoBat. yupexaeHui / mox pea. A.H. Kom-
moroposa. 20 uza.— M.: [Ipocsemenue, 2011.— 384 c.).

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAsS padoTa.

®opmMa KOHTPOJISI: UHIUBUYaIbHBIN.

CnHCcOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. baBpun, W. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JIJISI CPEAHETO MPO(ECCHOHATBHOTO
obpaszoBanus / U. W. baBpun. — 2-e usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum  mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonog, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacte 1 : yueObHOe mocobue
JUISL cpeiHero npodeccuoHaabHoro oopaszosanus / H. B. boromonoB. — 2-e u3j., ucrp. ¥ J0I. —
Mocksa : U3gatenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanme). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonog, H. B. Maremaruka. 3agaun ¢ pemenusiMu B 2 4. Yactp 2 : yueOHOEe mocooue
JUIsL cpeiHero npodeccuoHaabHoro oopasosanus / H. B. boromonioB. — 2-e u3., ucrp. ¥ J0I. —
Mocksa : M3gatenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Tema 10.2. PaunonanbHble, HPPALMOHAJbHbBIE, I0KA3aTeJIbHbIe HEPABEHCTBA

IpakTn4yeckoe 3ansitue Ne 36:

PaIII/IOHaJH)HI)Ie, HppauOHAJIbHBIC, IMOKA3aTCIbHBIC HCPAaBCHCTBA. OCHOBHBIE IMPUCMBbI HUX
pelIeHuS.

Perennie panuoHanbHBIX, HPPAMOHANBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPUUYECKUX HEpa-
BCHCTB.

Heobxo0umoe o6opyoosanue u mamepuansl: TeTpaay, ydeOHas JOCKa, pa3gaTOUHBIA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20mo6HOCMU CMYOEHNO8 K 6bINOJIHEHUIO RPAKMUYECKUX
3a0anuii: PanmoHanbHble, UppallMOHAIbHBIE, TOKa3aTeIbHbIE HEepaBeHCTBA. OCHOBHBIE IPUEMBI UX
pelIeHus.

Pemenne pannoHanbHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX U TPUTOHOMETPUYECKUX HEpa-
BEHCTB.

Memoouueckue ykazanus

BeinonnuTe 3ananus:

Crp. 297- 300, NeNe 150, 159, 168, 176. (AnreOpa 1 Hauasia MaTeMaTHYeCKoro anaiusa. 10-
11 xn.: yueOHMK 17151 oOreoOpas3oBar. yupexxaenuii / mog pen. A.H. Koamoroposa. 20 uzg.— M.:
ITpoceemenue, 2011.— 384 ¢.).

TpeboBanus k pe3yJbTaTaM padoThl: NMCbMEHHas padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaTbHBIN.

Cnucok pekoMeH/1yeMoii JInTepaTypsbl:

1. AnreOpa u Havana MmaTeMatudeckoro ananusa. 10-11 ki.: y4eOHuK ayis 00meoOpa3oBar.
yupexaenuit / nox pen. A.H. Konmoroposa. 20 uza.— M.: IIpocserienue, 2011.— 384 c.

2. A.T'. MopakoBud. AnreOpa 1 Havana maremarudeckoro ananmusa. 10-11 k. YueOHuk mis
yyamuxcs o0mieodpa3oBar. opranuszanuii (0a30Bblit ypoBeHb) -2 u3fl., M.:Muemosuna , 2014 - 448c.

3. AnreOpa ¥ Havajga MaTeMaTHIECKOro aHaIm3a: 3aJaqHuK IS y9anuxcs o0meo0pa3oBar.
opranu3zanuii (6a3oBelii ypoens)/ moa pen. A.I'. Mopakosuua -2 usza., M.:Muemosuna , 2014 -271c.

Pa3nes 11. KoopauHaThl M BeKTOPBI


https://www.biblio-online.ru/bcode/426511
https://www.biblio-online.ru/bcode/426511
https://www.biblio-online.ru/bcode/434515
https://www.biblio-online.ru/bcode/434516

B pe3ynbraTe u3yueHus paszesna CTyAeHT J0JIKeH

Suame:

° MOHATHE MPAMOYTOJILHON JIEKAPTOBOM CHCTEMBI KOOPJIMHAT B MPOCTPAHCTRE;

° dhopmyTy ISl BEIYMCIICHHS pACCTOSTHUS MEXK/TY IByMsI TOUKAMH,

. ypaBHeHHUE chephl;

° ompeJielIeHue BEKTOpa, ICUCTBUI HaJl BEKTOPAMH;

) CBOMCTBA JCHCTBUI HaJl BEKTOpaMU;

° MpaBWIa ACHCTBHI HAJl BEKTOPAMHU, 3aJaHHBIMU KOOPIUHATAMU;

. (GOpMyIbI JUIS BBIYMCIICHHS JUIMHBI BEKTOPA, YIJIa MEXKIY BEKTOPAMH, CKAISIPHOTO
MIPOU3BEICHUS BEKTOPOB;

Ymems:

° BBIYHCIISATH PACCTOSTHUE MEXKTY IBYMsI TOUKAMHU, 33JaHHBIMUA CBOMMH KOOPIMHATAMM;

o COCTaBIISITh YpaBHEHUE chepsl;

° BBITIONTHSATH JICUCTBUS HAJl BEKTOPaMU;

° paznaraTh BEKTOP Ha COCTABJISIIOIINE;

° BBIYUCIIATH YTOJ MKy BEKTOpPaMH, JJIMHY BEKTOpa

[ ]

HaXOJIUTb CKAJIAPHOC ITPONU3BCACHNEC BEKTOPOB;

Tema 11.1. KoopauHathl B IPOCTPaHCTBE
IpakTnuyeckoe 3ansitue Ne 37:
Pemienne 3amay  Ha BBIUYMCIICHUE PACCTOSHUSA MEXKAY JBYMsI TOUKAMH, 33JJaHHBIMU CBOMMH

KOOpJHMHATaMH; BBIYMCIICHUC KOOPANHATLI CCPCAUHBI OTPC3KaA.

eab npakTHYECKOT0 3aHATHS:
. 0000IIeHne, cucTeMaTH3aIMs, 3aKperieHHe 3HaHUi 00 ammapare MeToAa KOOpAWHAT

U BEKTOPHOM anredpsl;

o (I)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ IO BBIYUCIICHUIO PACCTOSAHUA MCKAY ABYMA TOYKaMU, 3a1aH-

HBIMHU CBOMMHU KOOpAWHATAMU, KOOPAHUHAT CEPCANHBI OTPE3Ka, COCTABJICHUIO YPABHCHUA c@epm.

pua.

Tpeﬁona}ma K 3BHAHUSAIM U YMCHUAM CTYACHTOB:
,ZZOJZ.?fCHbl 3HAmMb.

. IIOHATHUS CUCTEMBI KOOPJNHAT U KOOPJIWHAT TOYKH B IPOCTPAHCTBE;

o (bopMyIly pacCTOSIHUSI MEXKAY ABYMs TOUKaMH, 3aJJaHHBIMH CBOMMH KOOPAWHATaMU;

o (bopMyi1y KOOpIAUHAT CEPEAUHBI OTPE3KA;

. ypaBHEHHE Cephl C LIEHTPOM B Hayajie KOOPAMHAT U C LIEHTPOM B TOUKE O(XO, Yo Zo )
Lonoicnvl ymemn:

. BBIYMCIIATH PACCTOSHUS MEKY IByMsI TOUYKaMH, 3aJaHHBIMA CBOMMH KOOpANHATaAMU;
. BBIYUCIISITH KOOPJAMHATHI CEPEUHBI OTPE3Ka,;

o COCTaBJISITh YpaBHEHUE CPEPHI.

Heobxo0umoe obopyoosanue u mamepuanvl: TeTpaau, yueOHas JA0CKa, pa3JaTOUHbIA MaTe-

Tpeﬁosanu}l no meopemuuecxoﬁ 20moeéHocmu cmyOeHmos K 6blNOJIHEHUIO npaAKmMu4ecKux

3ao0anuii: [IpsmoyronbHas (1ekapToBa) cCUCTEMa KOOpAMHAT B NpocTpaHcTBe. Dopmysa paccTOSHUS
MEX1Y IBYMSI TOUKAMHU.

VYpaBHeHust cepsl, INIOCKOCTH U TIPSIMOIA.

Memoouueckue pekomenoayuu

1. OTBeTBTE HA BOIIPOCHL.

KoHTpoJibHbIE BONIPOCHI:

1. Kak BBOAMTCS IeKapTOBa CHCTEMa KOOpIMHAT B ipocTpancTBe? M3 uero oHa coctout?
2. Kak omnpenensitorcss KOOpAMHATHI TOYKU B TIPOCTPAHCTBE?



3. YkaxkuTe KOOpAMHATHI MPOEKIHI (OCHOBAHUN NMEPHEHIUKYIIAPOB, NIPOBEAEHHBIX U3) aH-
HOM TOYKH A(X, Y, Z) Ha KOOPJAMHATHBIE OCH X, Y, Z U IJIOCKOCTU XY, YZ,XZ .

4. Yemy paBHO pacCTOSIHUE MEXKY ABYMS TOYKaMU C YKa3aHHBIMU KOOPAMHATAMHU?

5. UeMy paBHBI KOOPJIUHATHI CEPEIUHBI OTPE3KA C JAaHHBIMU KOHI[AMU?

2. BBINOJIHUTE 3aaHUA:

1. Haligute TOYKH, paBHOOTCTOSIIME OT TOYCK (0,0,1), (0,1,0), (1,0,0) M OTCTOSAIIHUE OT IJIOCKO-
CTH YZ Ha paccTOsIHUE 2.

2. Ha ocu X HaiinuTe TOUYKY C(X,0,0), PaBHOYIAJICHHYIO OT JIBYX TOUYEK A(l,2,3), B(— 2,1,3).

3. CoctaBbTe ypaBHEHUE T€OMETPUUECKOTO MECTa TOUEK MPOCTPAHCTBA, PABHOYAAIEHHBIX OT
TOYKU A(l,2,3) Y Havaja KOOpIUHAT.

4. lokaxxute, uTo 4eThipéxyroibhuk ABCD sBisieTcs mapaieiorpaMMoM, eCITH: A(O,2,—3),

B(-111),C(2,-2,-1), D(3-1-5).

5.  Jlokaxxure, 4YTO  YETHIPEXYTOJIbHUK ABCD  saBusiercst  pomOOM,  €CIIH:
A6,7,8),B(8,2,6),C(4,32), D(28,4).

6. Haiinure xoopaunatel BepimHbl D mapamienorpamma ABCD, ecnu koopauHATBHl TPEX
JIPYTUX €T0 BEPIIUH U3BECTHBI: A(l,—l,O), B(O,l,—l), C(— 1,0,1).

7. 1) Touka A(O, V2, \/g) JISKHT Ha cepe C IEHTPOM 0(3,0,0).

a) 3anummTe ypaBHEHUE CephI.

0) [Ipunannexar nu 3Toi chepe TOUKH ¢ KOOpAUHATAMH (5,0,2\/5 ) (4,—1,0)?

2) BepuuHbl IpSIMOYTOJIBHOTO TPEYTOJIbHUKA C TUTIOTEHY30H 24 cM jexaT B cdepe. Haiinure
paamryc cdepsbl, e pacCTOSHUE OT IEHTpa cepbl 0 TUIOCKOCTH TPEYTOJIbHUKA PABHO 5 CM.

8. 1) Jlanbl ToukH A(— 3;1,5;—2) U B(B;—2,5;2). Otpe3ok AB sBisieTcst iuameTpoM chepsl.

a) 3anuiure ypaBHEHUE cephl.

0) [IpuHamnexar i 3Toi chepe TOUKH ¢ KOOpIUHATAMH (\/7 ;—1,5;3) (3;2,5;1) ?

2) CropoHa TpeyrojpbHUKa, Jiexkallas MpoTuB yria B 60°, paBHa 3V3 om. Bepumnel Tpe-
yrojipHUKa NpuHaaIexar chepe. Halinure paccrosHue ot neHTpa cdepsl 10 MIOCKOCTH TPEYroib-
HUKa, €CIIU paauyc chepsl paBeH 5 cM.

9. 1) Imockocth « , mapamienbHas ocu Oz, mepecekaeT IOcKocTh OXy MO mpsMoil a.

[Ipsimass @ B mmockoctu OXy MMeeT ypaBHEHUE Y = 672 — X. [Tepeceuér nmu minockocte @ chepy
x> +y® + 2% =100? B caydae nepecedeHns HaliuTe JTHHY 3TOM JTHHNH.

2) IlepumeTp TpeyrojibHUKaA paBeH 72:/3 oM, ero CTOPOHBI KacatoTcs cdepsl. Haiinute pac-
CTOSIHHE OT LIEHTpa cepbl J0 MIOCKOCTU TPEYroJIbHUKA, €CJIU BEPIIMHBI TPEYTOJIbHUKA YAAJIEHBI OT
1eHTpa chepsl Ha 26 cM.

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

CnHcoK pekoMeH1yeMoii JTUTepaTyphbl:

1. baBpun, . . Maremaruka : y4eOHHK U MPAKTUKYM JJIsI CPEAHETO MPOPECCHOHATHLHOTO
obpazoBanus / U. W. baBpun. — 2-e uzn., nepepad. u gomn. — MockBa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IIpodeccuonampHoe oOpazoBanue). Pexum gocryma: https://www.biblio-
online.ru/bcode/426511
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Tema 11.2. BekTopsl B IpocTpaHcTBe

IIpakTnyeckoe 3ausitue Ne 38:

Koopaunars! BekTopa. CkalsipHOE NPOU3BEACHNUE BEKTOPOB. PemieHue 3amady Ha OeHCTBUS
HaJ BEKTOpaMH (CI0XKEHHE, YMHOKEHUE Ha YUCIIO, CKAISIPHOE IPOU3BE/ICHNUE); HA Pa3JIOKEHUE BEK-
TOpa Ha COCTABJIAIOIINE; HA BBIYUCIIEHNUE YIJIa MEXy BEKTOpaMH, AJIMHY BEKTOpA.

IIe.m: NMPAKTUYECCKOI'0 3aHATHSA:

. 00o001eHne, cucTemMaTi3anus, 3aKkpervieHne 3HaHui o0 amnmapare MeToja KOOpAUHAT
Y BEKTOPHOM anreOpsl;
. (hopMUpOBaHHE YMEHUW TIO BBIMOJTHCHHUIO JICHCTBUI HAJ] BEKTOpPaMH, PA3JI0KCHHIO

BEKTOpA HA COCTABJISIIOIME, BEIYUCICHUIO YIJIa MKy BEKTOPaMHU, IJIMHBI BEKTOPA.
TpeOoBaHMsl K 3HAHUSIM U YMEHUSIM CTYJAE€HTOB:
JonoicHsl 3uamo:

° oTpe/IeIICHUE BEKTOPA;

° MOHSATHS a0COJIFOTHOM BEJIMYMHBI, HAIPABIICHUS, PABEHCTBA BEKTOPOB;

) ONpPEACIICHUS U CBOMCTBA JICUCTBUIA Ha/l BEKTOPAMH;

° MpaBujia JICHUCTBUIN HaJl BEKTOPaMH, 3aJJaHHBIMH KOOPIMHATAMU;

° (OpMYyIIBI ISl BBIYUCIICHUS JUTMHBI BEKTOPA, YTJIa MEX]Ty BEKTOPaMHU.

Lonorcnol ymems.:

° BBITIONHATH JCHCTBHS HaJl BEKTOpamMH (CIOKEHUE, YMHOKEHHE Ha YUCIO, CKaJIsIpPHOE
MIPOM3BEICHNUC);

° paznaraTh BEKTOP Ha COCTABJISIONINE;

° BBIYUCIISITH YTOJI MEXKy BEKTOPAMH, JIJTMHY BEKTOPA.

Heobxo0umoe o6opyoosanue u mamepuansl: TeTpaay, yueOHas JOCKa, pa3JaTOYHBIA MaTe-
puan.

Tpebosanus no meopemuueckou 20moHOCMU CHYOCHMOE K 6bINOJIHEHUI0 NPAKMUYECKUX
3a0anuii: Bektopel. Moaynb Bektopa. PaBencTBO BekTopoB. [lelicTBust Haa Bektopamu. Pasnoxe-
HUE BEKTOpa [0 HaIlpaBJICHUSAM. YTOJI MEXAy IByMsl BekTopaMmu. [Ipoekiuus BekTopa Ha OCh.

Memoouueckue pekomenoayuu

1. OTBeTbTE HA BOIIPOCHL.

KoHnTpoJibHbIE BONIPOCHI:

1. Uro Ha3bIBaeTCsl BEKTOPOM B IpocTpaHcTBe? UTo Takoe HyneBoil BeKTOp? abCcontoTHAsI Be-
JMYMHA BEKTOpa? HampaBiieHHe BEKTopa? B KakoMm ciiydyae BEKTOpPbI HAa3bIBAKOTCS PABHBIMU?

2. Kak ompenensitorcsi KoopanHatThl BekTopa? Kak B KoopaMHaTax 3amucarh yCiIOBHE paBEH-

crBa BektopoB AB u CD.

3. Kak B koopauHaTax 3amucarh aOCONIOTHYIO BennuuHy Bektopa AB? Bekrtopa
a(a,,a,,a,)?

4. Kak ompezensieTcsi cymMma JByX BekTopoB a u b ? Kak 3ammceiBacTcsi MpaBUIIO TPEYTOJIb-
HHKa?

5. Kak onpenensiercst mpou3BeIeHHE BEKTOpa HA YUCIIO?

6. UTo Takoe CKalspHOE NMPOU3BEIEHUE ABYX BEKTOpOB? llepeuncinre ero oCHOBHBIE CBOM-

CTBa.
2. Pemmmte caMOCTOSATEIIBHO 3agaquu:

1. Haligute kocuHyc yria MeXAy BEKTOpaMH gl = (2,—2,1) 5 6 = (O,—3,4).

2. Haiiaute KocuHyc yria MKy BEKTOpaMH a=3i+ 2_1: —4k ub= —3] +K.

3. JlaHbl YeThIpe TOYKH: A(O,l,—l), B(l,—l,Z), C(3,1,0), D(2,—3,1). Haiigute xocunyc yria ¢
MEKy BEKTOpaAMH AB u CD.

4. JIaHBI TpU TOYKH: A(O,l,—l), B(l,—l,2),C(3,1,0). Haiinute xocunyc yrina C TpeyroiabHHKa
ABC .



5. U3 Bepumnabl A tpeyronbHuka ABC BoccraBien nmepneHaukynasip AD K MJIOCKOCTH Tpe-

yrojapHuKa. Haliiure KOCMHYC yria ¢ Mexay BEeKTOopaMu BC u ﬁj, eciu yron ABD pasen «, a
yron ABC pasen £.

3. Bemonnenue camocrostenbHbix padbot C-33 — C-35 (Jumaktudeckue MaTepualibl 10O Te€0-
metpun Juis 10 knacca / C.b. Becenosckwuii, B.J1. Ps6unnackas.— M.: IIpocBemenue,— 80c.).

TpeboBanus Kk pe3yJibTaTaM padoThI: MMCbMEHHAs paboTa.

®opmMa KOHTPOJISI: UHIUBUYyaTIbHBIN.

CnuCcOK peKoMeH/1yeMOoii JINTepaTypbl:

1. baBpun, W. 1. MaremaTuka : y4eOHUK U MPAKTUKYM JIJISI CPEAHETO MPO(eCCHOHATBHOTO
obpaszoBanus / U. W. baBpun. — 2-e usn., mepepad. u qom. — Mocksa : M3garensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

Pa3znen 12. KomOuHaTOpHKA, CTATHCTHKA U TEOPHUSI BEPOSATHOCTEI

TpeGoBaHusI K 3HAHUSM U YMEHHSIM CTYACHTOB:
JlonoicHbl 3Hams.

o OCHOBHBIE ITOHTHS KOMOMHATOPUKH;

o (GopMyIIbI ISl BHIYMCIICHUS YUCIIa IEPECTaHOBOK, COYETAaHUH, pa3MELeHUH;

. ®opmyna bunoma HeroToHa;

. CBoiicTBa OMHOMHAIIBHBIX KOA(P(HUIIMEHTOB.

Lonoicnol ymemn:

o pelarhk npocTeiliye KOMOMHATOPHBIE 33/1a4U METOAO0M Ilepedopa, a TAKKe C UCIIOb-

30BaHHEM U3BECTHBIX (HOPMYIL.

Tema 12.1. D1eMeHTHI KOMOMHATOPUKHU

IIpakTnyeckoe 3ansiTue Ne 39

Pemenue 3amau Ha nepebop BapraHTOB. BrinmoaHeHne ynpaxxHeHUH Ha TpuMeHeHue Gpopmyi
qucia epecTaHOBOK, COUeTaHUH, pa3MeIleHUH.

IIpakTHyeckoe 3ansaTHe Ne 40

Pemenue npukiiaaHbIxX 3aaa4

eJgp NpakTHYECKUX 3AHATHM!

° 0000111eHEe, CUCTeMAaTH3aIUs, 3aKPETUICHHE 3HAaHUN 00 OCHOBHBIX MOHSTUSIX KOMOU-
HATOPUKH;
° 3aKpeIIeHUEe, pacliupeHue 00JacTH YMEHHUU 10 PEIICHUI0 KOMOMHATOPHBIX 33134 C

MpUMeHEeHHEeM (HOPMYIT JUIsl BBIYMCIIEHUS YKCia IEPECTAaHOBOK, COUYETAHUN, Pa3MEIIeHUH.

Heobxo0umoe obopyoosanue u mamepuansl: TeTpaau, yueOHas J0CKa, pa3aTOUHbIA MaTe-
puai.

Tpebosanusn no meopemuuecKkoi 20moGHOCMU CIMYOEeHMO0E K 6bINOJIHEHUI0 NPAKMUYECKUX
3a0anuii: OCHOBHbIE TMOHSATHS KOMOMHATOPHKH. 3aJauyd Ha IMOJACYET 4YHUCHa pa3MeIleHUH,
NepecTaHoBoK,  couetaHui. @opmyna OuHoma  Herorona. CpoiicTBa  OMHOMHAIBHBIX
koa¢pdunnento. TpeyronpHuk [lackans.

Memoouueckue pekomenoayuu

1. OTBeTBTE HA BOIIPOCHL.

KoHTpoJibHbIE BONIPOCHI:

1. Uto Ha3pIBaeTCA MEPECTAaHOBKOM 2JIEMEHTOB MHOXecTBa? Hamummre dhopmyny ducia
IIEPECTaHOBOK

2. Urto Ha3zwiBaeTcs pazmenieHueM? Hanmumure hopmyny dncia pa3MenieHu.
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3. UYro HaszbiBaeTcs coueranueM? [1o kakum ¢opmysnaM BBIYUCISIETCS YUCIO COUCTAHUNA?
Uro takoe Tpeyronbauk [lackana? CoctaBeTe CTpOKyY TpeyroabHuka [lackans mis n = 6
4. Hanummre popmyny 6unoma HeroToHa.

2. Boimonaute ynpakaeHust Ne 15.5 — 15.12 (A.A.Jlanasn. Matemaruka: Y4eOHUK).

TpebGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs padoTa.

®opmMa KOHTPOJISI: UHIUBUYyaIbHBIN.

CnHCOK peKoMeH/1yeMOoii JTUTepPaTyphbl:

1. boromonos, H. B. Maremaruka. 3agaun ¢ pemenussMu B 2 4. Yacte 1 : yueOHOE mocoOue
JUISL cpesiHero npodeccuoHaabHoro odopaszopanus / H. B. boromonoB. — 2-e u3j., ucrp. ¥ J0I. —
Mocksa : M3natenbctBo Opaiit, 2019. — 439 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

2. boromonog, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yactp 2 : yueOHOEe mocooue
JUISL cpesiHero npodeccuoHaabHoro oopasosanus / H. B. boromoinioB. — 2-e u3., ucrp. ¥ J0I. —
Mocksa : U3ngatenbctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonanbroe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Tema 12.2 DjieMeHTHI TEOPUH BePOSITHOCTEI

TpebGoBaHMsI K 3HAHUSM U YMEHHSIM CTYACHTOB:
JlonoicHbl 3Hams.

o aKCMOMAaTHYECKOE U KJIACCUYECKOE OIPEEIICHUS BEPOATHOCTH;

o TEOPEMBI CII0KEHUS U YMHOKEHUSI BEPOATHOCTEH;

o (dbopMyI1y NOJTHOHN BEpOATHOCTH;

o bopmyny bepnynu;

Lonoicnol ymemn:

. BBIUUCIIATH B MPOCTEHIIINX CITydasX BEPOSATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YMCIIA
HCXOJ0B.

IIpakTuyeckoe 3ansaTue Ne 42:
Krnaccuueckoe onpeneneHrne BEpOsITHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPO-
sTHOCTEN. Boeruncienune BepositTHocTed. [Ipukinaaneie 3a1aun.

He.]'ll) MNPAKTHIECCKOI'0o 3aHATUA

o 0000111eHre, CUCTeMaTH3allMs, 3aKpeIIeHHe 3HaHUH 00 OCHOBHBIX NOHATHIX TEOPUU
BEPOSITHOCTEM;
. (dbopMHpoBaHUE YMEHUN TPUMEHTH (POPMYJIbI AJI1 BBIYUCIICHHS BEPOSITHOCTH COOBI-

THH Ha OCHOBE MOJICYETA YACIIA UCXOIO0B.

Heobxo0umoe obopyoosanue u mamepuanvl: T€Tpany, yuyeOHas HOCKa, pa3daTOUHbINA MaTe-
puai.

Tpebosanus no meopemuuecKkou 20mMo6HOCMU CIMYOEeHMOE K 6bINOJIHEHUI0 NPAKMUUECKUX
3ad0anuii: CoObITHE, BEPOATHOCTh COOBITHS, CIIOKEHHE M YMHOXeHHe BeposTHocTeil. [lonsaTHe o
HE3aBHCUMOCTH coObITHI. JlMcKpeTHas ciydaiiHas BelMYMHA, 3aKOH ee pacmpeneneHus. Yucnosele
XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOU BEJIMYUHBI.

Memoouueckue pekomenoayuu

1. OtBeTbTE HA BOIPOCHI.

KoHnTpoJibHbIE BOIPOCHI:

1. Yro Ha3bIBAIOT ONBITOM WJIM HCTIBITAHUEM?

2. YTO Ha3BIBAIOT COOBITHEM, CITyYaHBIM, JOCTOBEPHBIM U HEBO3MOXKHBIM COOBITHEM?

3. Kakwne coObITHS Ha3bIBAIOT COBMECTHBIMU M HECOBMECTHBIMH?
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4. Kaxkue coObITHS Ha3bIBAIOT IPOTUBOMOIOKHBIMH?

5. ChopmynupyiTe TeOpeMy CIOKEHHUS [T HECOBMECTHBIX COOBITHIA.
6. ChopmynupyiiTe TeopeMy YMHOKEHHUSI HE3aBUCUMBIX COOBITHIA.

7. Hanumure ¢hopmMyily mOJHONW BEPOSATHOCTH.

8. Uto Ha3bIBaeTCS JUCKPETHON CITy4ailHON BETUYNHON?

2. Bemonnaute ynpaxuaenuss Ne 15.15—15.17,15.20 — 15.22, 15.26, 15.27 (A.A.JanasH.
MaremaTrka: Y4eOHUK.)

TpedoBanusi K pe3yJjbTaTam padoThl: MHMCbMEHHas padoTa.

®DopMa KOHTPOJISA: UHIUBUYAIbHBIN.

Cnucok peKoMeHAyeMOl JuTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTUKYM JUIS CPEIAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3oBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
g cpenHero npodeccuonansHoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gomn. —
Mocksa : UzgatensctBo Opaiit, 2019. — 320 ¢. — (Ilpodeccuonansnoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Tema 12.3. D1eMeHTHI MATEMATHYECKOI CTATHCTUKH

IpakTnyeckoe 3ansitue Ne 43:

[IpencraBieHrne YUCIOBBIX JAaHHBIX (TAOIUIIBI, TUarpaMMel, Tpaduku). [Ipuknaaaeie 3aqaun.
Pemenne npakTuyeckux 3agad ¢ IpPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB

Heobxo0umoe o6opyoosanue u mamepuansl: TeTpaay, yueOHas JOCKa, pa3gaTOYHBIA MaTe-
puai.

Tpeoosanusn no meopemuueckoil 20moOGHOCIMU CIYOEHMOE K 6bINOJIHEHUIO NPAKMUYECKUX
3adanun: IlpencraBieHue JaHHBIX (TaOIUIBI, TUArpaMMBbl, TpapuKN)

Memoouueckue pekomenoauuu

1. OtBeThTE HA BOIPOCHI.

KoHTpoabHbIE BONIPOCHI:

1. Uro Takoe Mojia, TeHepallbHas COBOKYITHOCTbh, BRIOOPKA, CpefiHee aprupMeTHIECKOoe,
Mmeaunana?
2. Uro Takoe pa3zmMax BapbUpOBaHUs, KOYPPUIIMEHT BapHaliu?

2. Boemonnute ynpaxkuenuss Ne 15.39 — 15.43, (A.A./lanasiH. MatemaTuka: Y4eOHUK. )

TpeGoBanus k pe3yjbTaTaM padoThl: MUCbMEHHAas padboTa.

DopMa KOHTPOJIA: UHIUBUIYaIbHBIN.

CnHcok pekoMeH/1yeMoii JTuTepaTyphbl:

1. bapun, M. 1. Marematuka : y4eOHUK M TPAKTHKYM JJISl CPEeIHETO MpodeccHnoHaIbHOTO
obpaszoBanus / U. U. Baspun. — 2-e uzn., mepepad. u qom. — Mocksa : M3garenscTBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMu B 2 4. Yacte | : yuebHOE TocoOue
I cpenHero npodeccroHaibHOTO oOpasosanus / H. B. boromonos. — 2-e¢ mu3j., ucnp. u jomn. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccronanbHOro obpasoanus / H. B. BoromonoB. — 2-e¢ m3j., ucnp. u jomn. —
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Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronansnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

Pa3nen 13. UToroBoe moBTOpeHue

IpakTnueckoe 3ausitue Ne 44:

Pemienne uppanmoHaNbHBIX, MOKAa3aTEIbHBIX, JOTApU(YMUUYECKUX U TPUTOHOMETPUUYECKHUX
YpaBHEHUI U HEPABEHCTB; HCCIeAOBaHUE (DYHKIHU C MOMOUIbIO MPOU3BOJHON U MOCTPOCHUE Ipa-
¢uKa BeIYHCICHNE TUIOMAAN (PUTYPHI C TIOMOIIBIO HHTETpaa.

Heobxo0umoe o60opyodosanue u mamepuansl: TeTpaau, ydeOHas J0CKa, pa3gaTOYHBINA MaTe-
puai.

Tpebosanusn no meopemuueckoii 20MoOGHOCHMU CIYOEHMOE8 K 8bINOJIHEHUI0 RPAKMUYECKUX
3a0anuii: pelieHue UppalroHaIbHbIX, MOKa3aTeNbHbIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHHMI U HEPABEHCTB; HCCIIe0OBaHHE (DYHKIIMH C MOMOILIBIO MTPOU3BOIHON U MOCTPOCHUE Tpa-
(uKa BbIYMCICHHE IIOMAAN (PUTYPBI C TOMOIIBIO UHTETpaia.

Memoouueckue pekomenoayuu

Bremonnute nosropurensubie padotsl [1C-3 — I1C-10, [1C-12, [1C-14 — TIC-18 ([unaxtuue-
CKME MaTepualbl 1o anredpe u HavanaMm ananmsa uig 11 xmacca / .M. Usnes, C.M. Caaksn, C.1.

[IBaprioyp.).

TpeGoBanus Kk pe3yjbTaTaM padoThl: MUCbMEHHAs paboTa.

®opmMa KOHTPOJISI: UHIUBUYyaIbHBIN.

Cnucok peKoMeH1yeMOoii JIUTepaTyphbl:

1. BaBpun, M. . Maremaruka : y4eOHMK M HPAKTHKYM JUIS CPEAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-¢ u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonampbHoe oOpazoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromonos, H. B. Marematuka. 3agauu ¢ pemenussMu B 2 4. Yacts 1 : yuebHOe mocobue
JUIsL cpeHero npodeccuoHaabHoro oopasosanus / H. B. boromonoB. — 2-e u3., ucp. ¥ J0I. —
Mocksa : M3parensctBo FOpaiit, 2019. — 439 c. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromonos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
I cpenHero npodeccrnonanbHOro obpasoanus / H. B. boromonoB. — 2-e¢ 3., ucnp. u jon. —
Mocksa : M3parensctBo FOpaiit, 2019. — 320 c¢. — (IIpodeccronanbnoe oOpa3oBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516
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Nudopmanuonnoe odecneyeHue 00ydeHHs

OcHogHble UCTOYHUKU:

1. BaBpun, M. . Maremaruka : y4COHMK M HPAKTUKYM JUIS CPEIAHETO MPOPECCHOHAIBLHOTO
obpazoBanus / U. U. baBpun. — 2-e u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2019.
— 616 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue). Pexum mocryma: https://www.biblio-
online.ru/bcode/426511

2. boromornos, H. B. Marematuka. 3agauu ¢ pemenusMu B 2 4. Yacte 1 : yuebHOE TIocoOme
Ui cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gon. —
Mocksa : M3parensctBo HOpaiit, 2019. — 439 ¢. — (IIpodeccruonansHoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434515

3. boromornos, H. B. Marematuka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 : yueOHOE mocobue
uig cpenHero npodeccuonanbuoro odpasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gon. —
Mocksa : M3parensctBo HOpaiit, 2019. — 320 ¢. — (IIpodeccnonansuoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/434516

4. umayes, B. C. MaTtemaTuka : y4eOHHK M IIPAKTHKYM IS CPEIHETO MPOheCcCHOHATBLHOIO
obpazoBanus / B. C. llIumaues ; nmox penakuuein A. H. TuxonoBa. — 8-e¢ uza., mepepad. u gom. —
Mocksa : UzgatensctBo Opaiit, 2019. — 447 c¢. — (Ilpodeccuonansnoe obpazoBanue). Pexxum
noctyna: https://www.biblio-online.ru/bcode/445570

HononnumenvHole UcmoyHUKU:

1. Mamuarep, B. A. Marematuka: yiorapu)MUIecKue YpaBHCHHUS U HEPABEHCTBA : ydeOHOE
nocobue misi cpeaHero npodeccuoHanbHOro obpazoBanus / B. A. Jlanuarep. — 2-e¢ u31., UCHp. H
nor. — Mocksa : M3garensctBo FOpaiit, 2019. — 176 ¢. — (IIpodeccuonansHoe oOpa3zoBaHUe).
Pexxum poctyma: https://www.biblio-online.ru/bcode/438734

2. lanunrep, B. A. MareMaTyka: TPUTOHOMETPUYECKUE YPABHCHHUSI U HEPABEHCTBA : yUueOHOE
rmocobue Ijis cpeaHero npodeccuoHanbHoro oopasobanus / B. A. Jlanuarep. — 2-e¢ u31., UCIP. H
non. — Mocksa : M3garensctBo FOpaiit, 2019. — 136 c. — (IIpodeccuonansuoe oOpa3zoBaHue).
Pexxum noctyna: https://www.biblio-online.ru/bcode/438910

3. Marematuka : yueOHUK [Tl cpefHero npodeccruonaibHoro oopazosanus / O. B. Tarapau-
KOB [u 1p.] ; mox o6mieit penakiueit O. B. TarapuukoBa. — Mocksa : U3narensctBo IOpaiit, 2019.
— 450 c¢. — (IIpodeccmonampHoe oOpazoBanue). Pexum pmocryma: https://www.biblio-
online.ru/bcode/433901

4. TTaBmouenko, FO. B. Martemartuka : yueOHUK U MPAKTUKYM JUIS CpEAHEro MpodecCHoHaNb-
Horo o6pazoBanus / FO. B. [1aBmouenko, H. 1. Xaccan ; mox obmeit pegakuueit FO. B. T1aBmtouen-
Ko. — 4-e u3n., nepepad. u gom. — Mocksa : MzpatensctBo FOpaiit, 2019. — 238 ¢. — (Ilpodec-
cHoHaJbHOE 00pa3zoBanue). Pexxum nocryma: https://www.biblio-online.ru/bcode/433558

Hnmepnem-pecypcul:
1. www.fcior.edu.ru (MugpopmamoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTepHAJIbI).
2. www.school-collection.edu.ru (Equnast kosuteknus nudpoBbIXx 00pa30BaTEIbHBIX pPeCyp-

COB).

Ilepeuenv memoouueckux yKazanui, paspadomanHbix npenooasamenem.

1. Meroandeckue peKOMEHIAIMH 1O MTPAKTUYECKUM 3aHATHSIM

2. Meronuyeckue peKOMEHIAINH [0 OPTaHU3allUK U BBIMOJTHEHUIO CAMOCTOSITENILHON pado-
THI
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