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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
MATEMATHUKA

1.1. O6aacTh npUMeHeHHs MPOrPaMMbI

Pabouast mporpamma o061e00pa3oBaTeNbHON YIeOHOW AMCIUIIINHBI «MaTeMaTHKay SBISICTCS
YacThIO MPOrpaMMbl MTOATOTOBKH CIELHUAIUCTOB cpeaHero 3BeHa B coorBercTtBuu ¢ ®I'OC CIIO mo
cnenuanbHocTd 13.02.11 « Texnuyeckasi IKcIIyaTanus U 00CAyKUBAHHE 3JIEKTPHYECKOI0 U 3JIeK-
TPOMeXaHHYeCKoro odopyaoBanusi (Mo orpacjsam)', B mpeaenax OCBOSHHUS OCHOBHOW Mpodeccho-
HAIBHOU 0OpazoBatenbHOl nmporpamMMbl CITO Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHus IPHU MOATOTOB-
K€ CIEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero obmiero oOpa3oOBaHUSA,
MPEIbABISEMBIX K CTPYKTYpE, COJIEPKaHUIO U pe3yJibTaTaM OCBOEHUS yueOHOU TUCHUILIMHBI «MaTtema-
THKa», B COOTBETCTBUU C PeKOMEHIAIMsIMH 110 OpraHU3aliy MOJYYEeHHUsI CPEeAHETo o0mero oopazona-
HUS B IIPeJIeNIax OCBOEHHUS 00pa30BaTeIbHBIX MPOrpaMM CpeAHEro npodeccuoHanbHOro o0pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHUs ¢ y4ETOM TpeOOBaHMI (eAepaTbHBIX TOCYIapPCTBEHHBIX 00pa30-
BaTEJbHBIX CTAHAAPTOB U MOJIydaeMoi mpodeccuu Uiu CIeHUaIbHOCTH CPEAHEro MpodeCcCHOHAIBLHOTO
oOpa3zoBanus (mucbMo JlemapraMeHTa TOCYAapCTBEHHOM MOJUTHKH B chepe MOIroTOBKH pabOUYMX Kal-
poB u JII1O MunoGpnayku Poccuu ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumepHoit ocHOBHOI 00pa3o-
BaTEJIbHON MPOrpaMMBbl CPEIHET0 00Iero oopazoBaHusi, 0JJ00pEeHHON pemeHrneM (GeaeparbHOro yueo-
HO-METOJIMYECKOT0 00beIUHEHHS 110 001IeMy 00pa3oBaHuio (MPoToKo oT 28 utons 2016 r. Ne 2/16-3).

Maremartuka siBisieTcsi GyHIaMEHTAIbHOM 0011e00pa30BaTeNbHON AUCIMIUIMHON CO CJIOXKHB-
[IMMCSI YCTOWYUBBIM COJIEP)KaHUEM U OOIIMMH TPeOOBAaHUSMU K MOATOTOBKE 00YJAIOIIUXCSI.

B npodeccnonanbHbIX 00pa3oBaTEIbHBIX OPraHU3AIMAX, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpaMmy cpeanero oomiero oopasoBanus B npeaenax ocBoenus OIIOIT CIIO na 6a3e oCHOBHOTO
o0miero oOpa3zoBaHMs, M3yYCHHE MAaTEMAaTUKH MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HPOQMIIL
po(eCCHOHAIBHOTO 00pa30BaHUS.

OO01mue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEATM3YIOTCS B YEThIPEX HAMpPaBICHUIX:

1) oOmee mpeacraBiaeHue 00 UALAX U METOJAX MaTEeMaTHKH;

2) HHTEJUIEKTyaJlbHOE Pa3BUTHE;

3) OBJIaJICHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMH M YMEHHUIMU;

4) BOCIUTATENbHOE BO3JEHCTBHUE.

[Ipodunuzamnus neneil MaTeMaTUHYECKOro 0Opa3oBaHUs OTpakaeTcs Ha BHIOOpE MPHOPUTe-
TOB B OpraHU3alluu Y4eOHOU NesITEIbHOCTH OO0Yy4YarIINXCcs, a MMEHHO IpeaycMaTpuBaeTcs ycuiie-
HUE W pacIIMpEeHUE MPHUKIATHOTO XapaKTepa U3YUCHUS MaTEeMaTHKH, MIPEUMYIIIECTBEHHON OpUeHTa-
[[MU Ha aITOPUTMUYECKHUI CTUIIb TO3HABATEIbHON JEATENIbHOCTH.

N3ydyenue maremaTuku Kak npoduiabHOW 001Ie00pa3oBaTEeNbHON yuyeOHOW MUCIUTUIMHBI,
YUHUTBIBaIOIIEH crieluduKy ocBauBaeMbix cryaeHTamu cnenuansaoctu CI1O, obecrieunBaeTcs:

- BBIOOPOM Pa3JIMYHBIX MOAXO0B K BBEJICHUIO OCHOBHBIX TTOHSTHI;

- (opMupoBaHHEM CHUCTEMBI YUeOHBIX 3aJaHul, oOecrneunBaromux 3pGeKTUBHOE OC yIIIe-
CTBJICHHE BBHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- o0oramieHueM CIeKTpa cTujeill yueOHOM NesITeNTbHOCTH 3a CUET COTJIaCOBAaHUS C BEAY-
IIUMU JeATeIbHOCTHBIMH XapaKTEPUCTUKAMHU BBIOPAHHOH CITeIIHATIBHOCTH.

[IpodunsHas coctaBisiomas OTpa)kaeTcsi B TPEOOBAHUAX K IMOJITOTOBKE OOYUYarOIIUXCS B
JacTH:

- 00miell cucTeMbl 3HAHUH: Co/iepKaTelbHbIe TPUMEPHI UCMOIH30BAHUS MATEMATHUYECKUX
UJIe 1 METOJIOB B MPO(ECCHOHATBHON IESITETbHOCTH;

- yYMEHUIi: pa3audue B ypOBHE TPEOOBAaHU K CI0KHOCTH MPUMEHSEMBIX aITOPUTMOB;

- TPaKTHYECKOT'0 MCIIOJIb30BAaHUS MPUOOPETCHHBIX 3HAHWN M YMEHWN: HHIUBUIYAIHBHOTO
y4eOHOTO OMbITa B TOCTPOCHUH MAaTEMAaTHYECKUX MOJENEH, BHIMOJIHEHHH HCCIEA0BATEIbCKUX TP O-
€KTOB.

Conepxanue yuyeOHOW AMCIUIIIUHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEpPKa-
TEJbHBIMU JIUHUSIMU 00Y4YEHUsI MaTeMaTHUKe:
- anreOpanyeckas JIMHUS, BKIIOYAIOMIAs CHCTEMATH3AIUIO CBEJCHUN O YHCIliax; N3y4eHHe
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HOBBIX U 0000I1IeHHe paHee U3YYeHHBIX onepanuil (BO3BeIEHUE B CTENEHb, U3BJICYEHUE KOPHS, J10-
rapupMupoBaHUe, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC U O0paTHbIC K HUM); U3y4CHHUE HOBBIX BU-
JIOB YHUCJIOBBIX BbIpaXXeHUU U (HOPMYI; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB U BBIYUCIU-
TEILHOU KYyJIbTYphI, PACIIMPCHUE W COBEPIICHCTBOBAHUE aIreOpandecKkoro ammapara, copMHpo-
BAHHOTO B OCHOBHOM IIKOJIE, M €r0 MPUMEHEHHE K PEIICHUI0 MaTEeMaTHUYEeCKUX U MPUKJIATHBIX 3a-
Aad;

- TEeOpeTUKO-(PYHKIMOHAJIbHAsl JHHUSA, BKIIOYAIONIAs CHCTEMATHU3alMI0 M pacUIMpeHue
CBeICHUI O (DYHKIUSAX, COBEPIICHCTBOBAHHE T'paPUUYECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
UJeIMH U METOJaMH MaTeMaTUYeCKOro aHaliu3a B 00beMe, MO3BOJIAIONIEM HCCIIEeI0BaTh dJIeMEeHTap-
Hble QYHKIIMU U pelIaTh NPOCTEHIINE TeOMeTpUIecKre, Gu3nueckue u Jpyrue NpUKIaaHbIe 3a0a9y;

- JUHUA ypaBHEHUN M HEPABEHCTB, OCHOBaHHAas Ha MOCTPOCHUHU U HCCIEJIOBaHUU MaTe-
MaTHYECKUX MOJICIICH, MePEeCceKarNIascs ¢ anredpandeckol U TEOPETUKO-QYHKIIMOHATIBHOW JTUHHUS-
MU M BKJIIOYAIONIas pa3BUTHUE U COBEPIICHCTBOBAHME TEXHUKHU alredpanvecKux MnpeoOpa3zoBaHUil
JUIsl pEIICHUs] YPaBHEHHM, HEPABEHCTB U CUCTEM; (DOPMUPOBAHHUE CIIOCOOHOCTH CTPOHUTH M UCCIIE0-
BaTh IMpOCTElINe MaTeMaTHYeCKUE MOJIENN MPU PEUICHUU MPUKIIAIHBIX 3a/1a4, 3a1a4 U3 CMEXHBIX U
CHCIHATBHBIX TUCIUTLINH,

- TeoMeTpHYecKas JIMHHS, BKIIOYAIONlas HATJsIHbIe MPEICTaBICHUS O MPOCTPAHCTBEH-
HBIX (puTypax u U3ydeHUE UX CBOWCTB, (HOPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaXK e-
HUS, Pa3BUTHE CIIOCOOOB reOMETPUUYECKUX HU3MEPEHHI, KOOPIAUHATHOTO U BEKTOPHOTO METOAOB IS
pelIeHnuss MaTEMAaTHYEeCKUX M IPUKIIATHBIX 3a71a4;

- CcTOXacTUYecKas JIMHUs, OCHOBAHHAs HAa Pa3BUTUU KOMOMHATOPHBIX YMEHUH, MpeicTaB-
JIGHUI 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUPA.

N3yuenne oOmeoOpa3zoBarenbHOl y4eOHOU AucuuiuHbl «MartemaTuka: anrebpa, Haudana
MaTeMaTHYCCKOr0 aHaJIn3a, TEOMETPHS» 3aBepIlaeTcs MOJBEJACHUEM HUTOTOB B (OopMe dK3aMEHa B
paMKax MpPOMEXYTOUHOM aTTecTalMu CTyIEeHTOB B mpouecce ocBoeHuss ocHoBHou OIIOII CIIO c
noJIydeHueM cpeanero oomero oopazosanus (ITIICC3).

1.2. MecTto y4eOHOH AWCUMIUIMHBI B CTPYKTYpe OCHOBHO#Hi mpodeccHoHATLHOM
o0pa3oBaTeIbHOI MPOrpamMMBbl: 00111€00pa30BaTENbHBIN MK

VYyeOHas nucuuiuinHa ««MatemaTuka: anreOpa M Hayajga MaTeMaTHMYeCKOro aHalu3a; reo-
METpPHS» SBISIETCS YUeOHBIM MPEeIMETOM 00s3aTeNbHON MpenMeTHOl obnmacTn «MareMaTuka U MH-
dopmaruka» ®PI'OC cpennero ob1iero oopazoBaHus.

13. Heau u 3agayum y4eOHOH IMCUMIJIMHBI - TPeOGOBaHUSI K pe3yIbTaTaM OCBOEHUS
AUCHUTLINHBI:

Pabouas nmporpamma opueHTHPOBaHA HA JOCTHKEHUE CIEIYIONIUX Ieeil:

- oOecnedenne chopMUPOBAHHOCTH MPEACTABICHUIN O COLUATBHBIX, KYJIbTYPHBIX U UCTOPHU-
yecKuX (pakTopax CTaHOBJIEHUS MaTEMAaTUKH;

- obecnevyeHne cHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO0 U MATeMaTHYECKOTO
MBIILICHHUS;

- oOecnedyeHne cOpMUPOBAHHOCTH YMEHUN MPUMEHATH MOTyYE€HHbIE 3HAHUS MPU PEIICHUH
pa3IMYHBIX 3a]1a4;

- obecrnieueHue cHOpMUPOBAHHOCTHU MPECTABICHUM O MaTEeMaTUKE KaK YaCcTH OOIIeYesIOB e-
YeCKOW KYIbTYpBhl, YHUBEPCATBLHOM SI3bIKE HAaYKH, MMO3BOJISIIONIEM OMKCHIBATh M U3ydaTh peajbHbIE
MMpOIECChI U ABJICHUA.

OcBoenue conepxaHusi yueOHON AUCIUIIINHBI «MaTeMarTuka: anredpa, Hayajia MaTeMaTude-
CKOT0 aHaJu3a, TeOMETPUs» 00ECIeUunBaET JOCTH)KEHHUE CTYICHTAMU CIEAYIOIIHNX pe3yibmamos:

JIUYHOCTHBIX:

- c(opMHUPOBAHHOCTH MPEJACTABICHUNA O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CPCACTBC MOACIUPOBAHUSA SIBIICHUU U npoueccCoB, HACAX U MCTOAAX MATCMATUKH,

- TOHMMaHWE 3HAYMMOCTH MaTeMaTUKH JUIs HAyYHO-TEXHUUYECKOTO mporpecca, cpopMHupo-
BAHHOCTh OTHOIIEHUS K MaTEMAaTHUKE KaK K 4acTH OOIIEeUYeTOBEYECKON KYIbTYPhl YepPe3 3HAKOMCTBO
C UCTOpUEN PAa3BUTHSI MATEMATUKH, dBOJIOIMEH MAaTEMAaTUYECKUX UEH;

4



- Ppa3BHTHE JOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHHUS, aITOPUTMHUICCKOM
KYJIbTYpPBl, KpUTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOAUMOM st Oynymieit mpodeccuoHanbHOM
JEeSTCIIBHOCTH, JIJIs MMPOJAOJDKEHUSI 00pa30BaHUs U caMOOOpa30BaHU;

- OBJIaJICHUE MAaTEMaTHYCCKHMH 3HAHUSMH M YMCHHUSMH, HCOOXOJUMBIMH B IOBCEIHECBHOM
JKU3HH, JUII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHHMIUIMH M JUCHHILUIHH MPOPEeCCHOHAb-
HOTO IHKJIA, JJIS TIOJIy9eHUs 00pa3oBaHus B 00JAcTAX, HE TPEOYIOIMX YrIIyOJeHHONW MaremMaTud e-
CKOM MOJITOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE camM000pa3oBaHUIO, HA MPOTS-
JKEHUH BCEH JKM3HU; CO3HATEIBHOC OTHOIICHUE K HENPEPHIBHOMY 00Opa30BAaHHMIO KaK YCJIOBHIO yC-
MEIIHOM PO EeCCHOHATBLHOM U OOIIICCTBEHHOM JICSITSIbHOCTH;

- TOTOBHOCTHh M CIHOCOOHOCTHh K CaMOCTOSTEIIBHOW TBOPYCCKOW M OTBETCTBCHHOM JEATEIIb-
HOCTH;

- TOTOBHOCTH K KOJUICKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIIb-
HOH, 0OIIECTBEHHO IMOJIE3HOW, y4eOHO-HCCIIeI0BATEIHCKON, TPOSKTHON U IPYTUX BUIAX IEATEIbHO-
CTH;

- OTHOIIEHHUE K MPO(PECCHOHATBLHON JNESITEIHPHOCTH KaK BO3MOXHOCTH YYacTHUs B PCIICHHUH
JUYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAMOHAIBHBIX TIPOOIIEeM;

MeTanpeIMeTHbIX:

- YMEHHE CaMOCTOSATEJIBHO ONPEACIATh LEIH ASATCIbHOCTH U COCTABIATH ILIAHBI JACATEIIb-
HOCTH; CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH JEITCIBHOCTH; HC-
M0JIb30BAaTh BCE BO3MOXKHBIC PECYPCHI JJIsl IOCTHIKEHHUSI TTOCTABIICHHBIX IEJICH U peaiM3aluy TIaHOB
JESATCIIbHOCTH; BRIOUPATh YCIECIIHBIC CTPATCIHH B PA3JIMYHBIX CUTYAIIHAX;

- yYMEHHE HNPOJYKTHBHO OOLIATHCS U B3aHMMOJCHCTBOBATH B IIPOI[ECCE COBMECTHOM JICATEI b-
HOCTH, YUYUTHIBATh MO3UIUHU JPYTUX YYACTHUKOB ACATEIBHOCTH, 3P(PEKTUBHO pa3pemaTh KOHPIUK-
THI;

- BJAJCHUE HABBIKAMHU I103HABATEJIbHOM, y4eOHO-HCCIICIOBATEILCKOW M IMPOCKTHOM Jes-
TEILHOCTH, HAaBBIKAMU Pa3pelIeHHs MPo0IeM; ClTIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIILHOMY IT10-
HCKY METOJIOB pEeIlIeHUs MPAKTUUECKUX 3a/1ayu, IPUMEHEHHIO PA3IMUYHBIX METO0B MO3HAHUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITeIbHONW WH()OPMAIMOHHO -TT03HABATEILHON Jes-
TEJIbHOCTH, BKIIFOYass YMEHHUE OPHEHTHUPOBATHCS B PA3JUUYHBIX UCTOYHHKAX HH(OpMAIUU, KPUTHY €-
CKH OIICHUBATHh M MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYyJAEMYI0 U3 PAa3IMIHBIX UCTOYHUKOB;

- BJaJCHUE SI3BIKOBBIMH CPEJACTBAMH: YMEHUE SICHO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHHUS, UCIIOIB30BaTh aJICKBATHBIC S3BIKOBHIC CPEJICTBA;

- BIIaJICHUE HaBBIKAaMU IMO3HABATEJbHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX IEHCT-
BHI ¥ MBICITMTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB U OCHOBAHW U, T'PAHMI] CBOETO 3HAHUS W HE3Ha-
HUSI, HOBBIX IT03HABATEIbHBIX 3a71a4 U CPEJACTB JJIS UX JOCTHKCHHS;

- TeJNCYCTPEMIICHHOCTh B MMOMCKAX W MPUHSATHH PEIICHUH, COOOPA3UTEIIBHOCTh U UHTYUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBIECHUN; CIOCOOHOCTh BOCIIPUHUMATH KPAcOTY U TAPMOHU O
MUpa;

NnpeaAMeTHBIX:

- c(opMHUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTUKE KaK YaCTH MHUPOBOM KyJIbTypPbl H MECTE
MaTeMaTUKH B COBPEMEHHOU IUBIIJIM3AIMK, CIIOCO0AaX ONMUCAHUS SBICHUN pealbHOr'0 MHUpa Ha Ma-
TEMaTHYECKOM SI3BIKE;

- c(hOpPMHUPOBAHHOCTH MPEACTABICHUA O MaTEMAaTHUECKUX MOHITHIX KaK BOKHEHIINX MaTe-
MaTHYECKUX MOJICIISAX, ITO3BOJISIONIUX ONMKUCHIBATh U M3y4aTh pa3HbIC MPOIECCH M SBJICHHS; TTOHUM a-
HUE BO3MOXHOCTH aKCHOMATHIECKOTO TIOCTPOCHUSI MATEMATHIYCCKUX TEOPHIA;

- BJaJCHUE METOJIaMH JOKa3aTelIbCTB M aJTOPUTMOB PEIICHHS, YMEHUE HX MPUMEHSATH,
MPOBOJMTH JOKa3aTeIbHBIC PACCYKICHHS B X0JI¢ PEIICHUS 3a/1a4;

- BIIaJICHUE CTaHJAAPTHBIMU IPHEMaMH PEIICHUS PAaIlliOHAIBHBIX U HUPPAIlMOHAIbHBIX, TTOKa-
3aTeNbHBIX, CTCIICHHBIX, TPUTOHOMETPUICCKUX YPAaBHCHUH W HEPABEHCTB, UX CHUCTEM; HCITOIH30Ba-
HUE TOTOBBIX KOMITBIOTEPHBIX MPOrpPamMM, B TOM YHCIE sl TTOMCKA MyTH PEHICHUS W UJLTIOCTpAIlluU
penieHus YpaBHCHUI U HEPABEHCTB;

- c(opMHUPOBAHHOCTH MPEACTABICHUNM 00 OCHOBHBIX MOHATHAX MaTEMAaTHYCCKOTO aHAIN3a U
X CBOHCTBaX, BJIAJICHHC YMCHHEM XapaKTepHU30BaTh MOBEJCHHE (YHKIIMH, MCIOJIH30BAHHE TOJIY-
YEHHBIX 3HAHUU JJIs OMMCAHUS U aHAJIN3a PEATbHBIX 3aBHCUMOCTEH;



- BJaJCHUE OCHOBHBIMH MOHATHUSAMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (HU-
rypax, iX OCHOBHBIX CBOHCTBaxX; C(OOPMUPOBAHHOCTh YMEHUS paclo3HaBaTh reoMeTpudeckue (ury-
pBI Ha YepTexkax, MOJAEIAX U B pealbHOM MHUPE; IPUMEHEHHUE U3YUYEHHBIX CBOWCTB I€OMETPUUECKHUX
buryp u Gopmys s peIICHHS TEOMETPUICCKUX 33/1a49 U 3a]1a4 C TPAKTHUECKUM COJIEPKaAaHUECM;

- chOpMUPOBAHHOCTH MPEACTABICHUN O Ipolieccax U SIBICHUAX, UMEIOIIUX BEPOSITHOCTHBIM
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE, OCHOBHBIX IMOHATHUAX IJIEMEHTAp-
HOHM TEOpHUH BEPOSTHOCTEH; YMEHUM HaXOJUTh U OLEHUBATh BEPOATHOCTHU HACTYILJIEHUS COOBITUN B
MPOCTEUIINX MTPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKHU CIYyUYalHBIX BEIMYUH;

- BJIaJICHUE HABBIKAMHU HCIIOJb30BaHUS FOTOBBIX KOMIBIOTEPHBIX IPOTPAMM IPU PEUICHUH
3aJad.

B pesynbprare mzydeHnust yaeOHOW AUCHUILIMHBI « MaremaTtuka: anreOpa, Hadala MaTeMaTH-
YECKOI'o aHaJIn3a, FEOMETPHS» 00yJaroIMiCcs JOJDKEH:

3HATH/MIOHUMATh:

3HAUYEHHUE MATEeMAaTHUYECKOW HAYKHU U1 PEUICHUs 3a7a4, BOSHUKAIOIINX B TEOPUHU U MPAKTUKE;
WHPOTY U B TO K€ BPEMsI OrPAHMYEHHOCTh MPUMEHEHUSI MATEMAaTUYECKUX METOJ0B K aHAIU3y U HC-
CJICJIOBAaHUIO TIPOIIECCOB U SIBJICHHI B MPHUPOJIC U OOIIECTBE;

3HAYCHHME MPAKTUKH M BOIPOCOB, BOSHUKAIOIIUX B CAMOW MaTEeMaTHKE I (OPMUPOBAHUS U
Pa3BUTHUSL MaTEeMaTUYECKON HAayKW; UCTOPUIO PA3BUTUS MOHSITHS YUCIA, CO3JAaHUS MAaTEMaTUYECKOTO
aHaJIn3a, BOSHUKHOBEHUS U PA3BUTHUS T'€OMETPHUH;

YHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTMUKM MaTEMaTUUYECKUX PACCYX IECHHH, X MPUMEHHU-
MOCTH BO BCEX 00JIACTAX YEJIOBEUECKOU JAEATECIHHOCTH;

BEPOSITHOCTHBIM XapaKTep pa3jInuHbIX MIPOLECCOB OKPYKAKOLIET0 MHUpA.

Auredpa

yMeThb:

BBIIIOJIHATH apudMeTHueckue NeHCTBUS HaJ YUCIaMU, COUYeTasl yCTHbIe U IUChbMEHHBIE IIPH e-
MbI; HAXOJUTh NPUOINKEHHbIE 3HAUEHUS BEJIMYMH U MOTPEIIHOCTU BBIYUCIEHHUH (a0COIIOTHAA U OT-
HOCHTEIIbHAs); CPABHUBATh YUCIIOBbIE BBIPAKECHMUS;

HaxOAUTh 3HAYEHUSI KOPHSI, CTENEHHU, JiorapupmMa, TPUTOHOMETPUUECKUX BBIPAXKEHUN Ha OC-
HOBE OIpeJeNIeHUs, UCIOJIb3Yys NMPU HEOOXOJUMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BAThHCS
NPpUOIMKEHHOM OLIEHKOM MPU MPaKTHYECKUX pacyeTax;

BBINIOJIHATh IPeo0pa3oBaHusl BbIpaKEHUH, NMpUMeEHss (OpMyJbl, CBA3aHHBIE CO CBOMCTBaMHU
CTeIeHel, jorapu(pMoB, TPUTOHOMETPUUECKUX (DYHKIUIA;

HCIOJIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHUs B MPAKTUYECKOH JIEATETbHOCTH U TOBCEIHEB-
HOM JKM3HU:

JUIS IPAKTUYECKUX PAacyeToB MO (opMyiaM, BKIItOYas GOpPMYIIbl, COEprKallue CTETEeHHU, paau-
KaJIbl, Jorapu(mbl U TPUrOHOMETpHUUYECKHEe (PYHKINUHU, UCTIOIb3Ys IPU HEOOXOAUMOCTH CIIPAaBOYHbIE Ma-
TEpHUAJIbl ¥ IPOCTEHMIINE BEIUNCIUTEIBHBIE YCTPOICTBA.

DOYyHKUMH U TPaPUKHU

yMeThb:

BBIYMCIIATh 3HaU€HUE (PYHKIUU 110 33JJaHHOMY 3HAYEHUIO apryMeHTa MPHU pa3IudHbIX CIIOCO-
0ax 3a1aHust QyHKINH;

OTIPEeNISITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIINH, MILTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH I'papUKH U3YyYEHHBIX (DYHKIUN, WITIOCTPUPOBATH MO TIpauKy CBOICTBa 3JIeMEH-
TapHBIX QYHKLIUHT;

MCIIOJIb30BaTh MOHATHE QYHKIIMH JJIsI OMCAHUS U aHAJIN3a 3aBUCUMOCTEH BETMYUH;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON JEATEILHOCTH U TIOBCEIHEB-
HOM KM3HU:

JUISL OTIMCAHUS C MOMOIIBIO QYHKIUN pa3IM4HbIX 3aBUCUMOCTEH, Ipe/icTaBleHus ux rpadu-
YECKH, HHTEPIPETALUN IPapUKOB.

Havyajga MmaTeMaTH4YeCKOro aHAJIN3a



YMeETh:

HaXOJIUTh IPOU3BOIHBIC 2JIEMEHTAPHBIX (DYHKIIHI;

HCTIOJIb30BaTh MPOU3BOIHYIO JIJI H3YYEHHS CBOMCTB (YHKIIUKM M TOCTPOCHUS TPadHKOB;

MPUMEHATh MPOU3BOAHYIO JJISi MPOBEICHUS NMPUOJIMKEHHBIX BBIUUCICHUN, peliaTh 3ajayu
MPUKJIATHOTO XapaKTepa Ha HaXOKJICHHE HauOOJIBIIIET0 M HAUMEHBIIIETO 3HAUCHM S

BBIYUCIISATH B MPOCTEUIINX CIIydasX IUIOMAAN U 00BEMBI C HCIOJIb30BAHUEM OIPEICICHHOTO
HHTETpaIa;

MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMCHHSI B MIPAKTUYECKON JCITEILHOCTU U MOBCEIHEB-
HOW >KU3HU IJIS:

pelieHus MPUKIAJHBIX 3a/1ad, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U (PU3UUECKUX, HA
HanOOJIbIIIKE U HAMMEHBIIINE 3HAYCHHU S, HA HAXO0XKJICHUE CKOPOCTH U YCKOPECHUS.

YpaBHeHHsI M HEPABEHCTBA

yMeTh:

pemaTh palroHaNbHbIe, TOKa3aTelbHbIe, JorapudMuueckue, TPUTrOHOMETPUYECKUE YpaBH e-
HUSI, CBOJSIIIIMECS K JIMHEHHBIM M KBAJIPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

WCIIONB30BaTh rpauuecKuil METO pEIIeHUs] YPaBHEHHUI U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IJIOCKOCTH PEUICHHS ypaBHEHUW, HEPABEHCTB U CHUCTEM C
JIBYMSI HEU3BECTHBIMU;

COCTAaBJISITh W pEIIaTh YPAaBHEHHUS M HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHHIC BEIUYUHBI B
TEKCTOBBIX (B TOM YMCJI€ MPUKIATHBIX) 3a7a4ax.

WCIIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUSA U YMEHHS B MPAKTUYCCKOMN JESITEIILHOCTU U TTOBCEIHEB-
HOM KU3HU:

JUISL TIOCTPOCHUS U UCCIIEIOBAHUS TTPOCTEUIIINX MAaTEMaTUHUYECKUX MOJIETICH.

KomOunaTopuka, cTaTUCTHKA M TEOPHUS BEPOSITHOCTEH

YMeTh:

pemiath mpocTeinme KOMOMHATOPHBIE 3a7]Ja4d METOJIOM Tlepedopa, a TaKKe C UCIOIb30BaHU-
€M M3BECTHBIX (POPMYII,

BBIUUCIISITHh B IPOCTEUIINX CIydasiXx BEPOSTHOCTH COOBITUIM Ha OCHOBE IMOJICUETa YHUCIIa UCX O-
JI0B;

WCIIOIh30BaTh MPUOOPETEHHBIC 3HAHUSA U YMEHHS B MPAKTUYECKOMN JESITEIILHOCTU U TIOBCEIHEB-
HOM >KWU3HU:

JUISL aHAJTM3a PeajbHBIX YMCIIOBBIX JIAHHBIX, MIPEJACTABICHHBIX B BUJIE TUarpamMM, rpaukos;

aHanu3a HHGOPMAIUU CTATHCTUYECKOTO XapaKTepa.

I'eomerpus

yMeThb:

pacno3HaBaTh Ha YEPTEXKAX U MOJAEISIX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMHUCAHUSAMH, H300PAKEHUSIMU,;

ONMCHIBATH B3aMMHOE PACIIOIOKEHUE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHD O-
BaTh CBOM CYXXJIEHUSI 00 3TOM paCIO0KEHUU;

aHAJIM3UPOBATh B MIPOCTEHIINX CIy4yasx B3aMMHOE PACIOJIOKEHHE 00BEKTOB B IPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIbIE Tella; BBITIOIHATh YEPTEXKH MO YCIOBHIM
3a/1a4;

CTPOUTH MPOCTEUIITNE CEUCHHsSI Ky0a, MPU3MBI, TTHPAMHU/IBI,

pemiath IUIAHUMETPUYECKHE M MPOCTEUIINE CTePEeOMETPUUYECKHE 3aJaud Ha HaxXO0XXJEHue
reoMeTpUYECKUX BEJIMYMH (JIJIMH, YIIIOB, IUIoniaaei, o0beMoB);

HCIIOJIb30BaTh NPH PEIICHUH CTEPEOMETPUUYECKUX 3aJau MIaHUMeTpUuueckue (GpakThl U METO-
ABI,

MPOBOJUTH J0KA3aTeIbHbIE PACCYKIEHUS B X0/1€ pEIICHU 3a/aY;

UCIOJIb30BaTh NPUOOPETECHHBIE 3HAHUS U YMEHHs B IPAKTUYECKOHN JI€ATEIbHOCTH U MOBCEIHEB-
HOM JKU3HU:



IUTSL MICCIIENOBaHUsl (MOACIUPOBAHUS) HECTIOKHBIX MPAKTHYECKUX CHTYaIlUi Ha OCHOBE H3Y-
YEHHBIX (JOPMYI U CBOUCTB QUTYD;

BBIYHCIICHAS O0OBEMOB W IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PEIICHUU
MPAKTHYCCKUX 3aJ]1a4, UCTIOJb3Ys MPHU HEOOXOIUMOCTH CIIPABOYHUKH U BEIYUCIUTEIBHBIE YCTPOUCT-
Ba.

ITpu n3yuenuu uaer GopMHPOBAHUE CIAEAYIOIINUX OOIMX KOMIETEHIIHMNA:

OK 01. Beibupats crioco0sI perienus 3aaa4d npodeccnoHalbHON AeSITeTbHOCTH IPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM;

OK 02. OcymiecTBiATh MOUCK, aHAIU3 U WHTEPIPETANI0 HHPOPMALIUU, HEOOXOAUMON IJISl BBI-
HOJIHEHHUS 3aa4 NPo(eCcCUOHANBHON JesITeNbHOCTH;

OK 03. [TnanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBFHOE U JTMYHOCTHOE Pa3BH-
THE;

OK 04. PaboTaTp B KOJJIGKTHBE M KOMaHze, 3()(HEKTUBHO B3aUMOJICHCTBOBATH C KOJUIETAMU, PY-
KOBOJICTBOM, KJINEHTAMU;

OK 05. OcymecTBisiTh YCTHYIO U NMUCBMEHHYI0 KOMMYHHUKAILIMIO HAa IOCYIapCTBEHHOM SI3bIKE
Poccuiickoii @eneparuy ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;

OK 06. IIposiBisITh rpask/IaHCKO-NATPUOTUYECKYIO TO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE I10-
BE/ICHUE HAa OCHOBE TPAJULIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH;

OK 11. Mcnonb3oBarh 3HaHUS 110 (PUHAHCOBOW I'PaMOTHOCTH, IUIAHUPOBATh MPEANPUHUMATENb-
CKYIO JIeSITeIIbHOCTh B PO(hecCHOHAIbHOMN cdepe.

1.4. KoM4ecTBO 4acOB HA OCBOEHHE Y4eOHOM THCIUTIMHBI:
O6beM 0OpazoBaTeNbHON HArpy3ku 262 4, B TOM YMciie KOHCYIbTAllMK 4 Yaca, MPOMEKYTOUHAS
attecrauus 12 4



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buj yueOHoi1 padoThI KoimmuecTBo yacos
MakcumanbHas yueOHast Harpy3ka (BCEro) 262
OO6si3aTenibHas ayIuTOpHAs yueOHasi Harpy3Kka (BCero) 262
8 MOM Huciue:
[TpakTHueckue 3aHsATH 128
Koncynbranuun 4
Ilpomesicymounas ammecmayus 6 popme: 12
1 cemecmp — sx3amen, 2 cemecmp — 9K3aMeH




2.2. TemaTu4ecKHii IJIaH U cOiepPKaHNe Y4eOHOI TuCcIUIIUHBI MATEMATHKA

Haumenosanue Oov- Ypo-
paszoenos u Cooeporcanue yuebnozo mamepuana, npakmuiecKue 3aHAmus, CAMOCMOAMENbHAA Padoma 00yuaruuxcs ém 0‘2’;’;_
mem uacoe i
1 2 3 4
Beenenue
Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTHIX M MPAKTHYECKON AEATEIbHOCTH. 2 2
Tema 1. Pa3-
BuTHe nousitue | Conep:kanue yueOHOro Mmarepuajia 2
0 Yuciie 1 | Ienwie u panmoHanbHbIC yncia. JleicTBUTENbHBIC YHCIIA. 2 2
IlpakTHyeckasi padora 4
1 | BrimonHenue neicTBUi ¢ MPUOIMKCHHBIMU YHCIIAMH 4
Tema 2 Kopun,
CTENECHHU Coaep:xanue yue0HOro MaTepHaJia 4
Apudmernaeckuit koperb. Kopens HaTypanbHOU cTeneHu u3 yrcia. CTeNneHn ¢ paroHaIbHBIMU TTOKa3aTEeIsSIMU.
1| Crenenu c neiicTBUTENbHBIM MOKa3zaTesaeM. CBOWCTBA CTENIEHH 2
2| CrerieHu ¢ IEHCTBUTEIBHBIM MOKa3aresieM. CBOWCTBA CTENIEHU C ICHCTBUTEILHBIM MoKa3areneM. CBOHCTBA CTEIICHHU. 2 2
IIpakTnyeckas padora 4
1 | Haxosx/1eH1ne 3HaueHHsi KOpHsl, CTETIEHH 4
Tema 3 Jlora-
pudmMbI Copnepxxanue yuyeOHOIro MaTepuaJa 2
1| Jlorapudm. OcHoBHOE Jorapudmudeckoe ToxaecTBO. CBOMCTBA J0orapruMOB. 2 2
IIpakTnyeckas padora 6
1 ‘ Haxoxxaenue noraprgma Ha OCHOBE OIpeesIeHUs 6
Tema 4 Ilpe-
o0pa3oBaHue Copep:kaHue yueOHOr0 MaTepuaia 2 2
anredpamte- 1 ‘ IIpeobpa3oBaHue pallMOHANBHBIX U UPPAITMOHATBHBIX BBIPAXKEHUHN, TOKA3aTENbHBIX U JIOTAPU(PMUYECKIX BhIPAKCHHIA 2
CKUX BRIPAKE- | MpakTuyeckasn paGora 4
Hu 1| IpeoGpasosanus anreGpanuecKix BEIPAKEHUIA 4
Tema 5 Oc-
HOBBI TPUT'O- Copepxxanue yueOHOIro MaTepuaJa 4 2
HOMETpHUH \ Pannannas mepa yria. Sin, cos, tg u ctg unciaa. OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO. 2

10




Sin, cos, tg CyMMBbI U pa3HOCTH JABYX YIJIOB. Sin, cos, tg ABOWHOTO yriia. @opmysibl HOJTOBUHHOTO yria. @opMyibl

2 | mpuBeeHUs. 2
IlpakTHyeckasi padora 12
1| Jloka3aTenbCTBa TPUTOHOMETPUUYECKHUX TOXKIECTB. 6
2| Pemienye mpocTedINX TPUTOHOMETPUUECKUX YPAaBHEHHH a=sin X, a=cos X, a=tg X, a=ctg X 6
Tema 6 Ypas-
HeHusl M Hepa- | Cojep:kaHue y4eOHOI0 MaTepUasa 6
BEHCTBA 1| PaBHOCHJIBHOCTh YpaBHEHUI, OCHOBHbIE IPHEMBI PEILICHHs] YPAaBHEHHH. 2
2 | PaBHOCWJIBHOCTh HEPABEHCTB, OCHOBHBIE TPUEMBI PELIICHHUS HEPABEHCTB. 2
3| PaBHOCHIIbHBIE CUCTEMBI ypaBHEHMH U HepaBeHCTB. OCHOBHBIE PUEMbI PEIIEHUI CUCTEM ypaBHEHUH 1 HEPABEHCTB. 2
IlpakTuyeckas padora 12
1| Pemienue ypaBHEHUI U UX CHCTEM 6
2 | PemieHrie HEpaBEHCTB U UX CHCTEM 6
Tema 7 Ilpsa-
Mble U I10cK0- | Coaep:kaHue y4eOHOI0 MaTepuaJia 6
CTH B IIPO- 1| Crepeomerpus. [1nockocTb, npsMasi, TOUKa. AKCHOMBI CTEPEOMETPHH. 2
CTPAHCTBE 2 | BzaumHOeE pacrnonokeHne npsiMor M IMJIOCKOCTH B IIPOCTPAHCTBE. 2
4| Yron Mexxay nNpsMOH U IIIOCKOCTHIO. JIByrpaHHbIN yroJl. YToa Mexay MI0CKOCTSMHU. 2
IIpakTnyeckas padora 12
1| ITocTpoeHnue MozeNn K 3a7a4e, perieHue 3a1auu 4
2| Pemenue 3aja4u Ha OonpeieJieHne B3aUMHOI'0 pacoI0KEeHUs IPSMBIX B IPOCTPAHCTBE. 4
3| Pemenue 3a1au Ha onpesieIeHHe B3aMMHOTO PACMIONIOKEHHSI PSIMOM 1 TUIOCKOCTH B TPOCTPAHCTBE. 4
Tema 8 DyHk-
MM, UX CBOK- | Comep:kanue y4eGHOr0 MaTepHaIa 20
crBa M rpagu- 1] Gynxiun. O61acTh ONPEEICHAS U MHOXKECTBO 3HaUeHUH, rpaduk GyHkimu, CBoiicTBa QyHKIMH 4
e 2 | TlpomexyTkn Bo3pacTaHus U YObIBaHHSI, TOYKH SKCTPEMYyMaA. 4
3| CrenenHas ¢pyHKIHMs, TOKa3aTeNbHas QYHKIUS, Jorapupmuueckas GyHKIUs 4
4| Tpuronomerpuyeckue GyHKIUHU y=sin X, y=cos X, y=tg X, y=ctg X 4
5| Obpartnbie pynkuun. OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKIIMH y=arcsin X, y=arccos X, y=arctg X, y=arcctg X. 4
IlpakTnyeckas padora 18
Haxoxzaenue obnactu onpeenenns 1 MHOKeCTBa 3HaueHni GyHkuuid. HaxoxieHne 4eTHOCTH U HeueTHOCTH (PyHK-
1| it 6
2 | TlpomexyTkn Bo3pacTaHus ¥ YObIBaHHS, TOYKH dKcTpeMyMa. [ padudaeckast mHTepIipeTaIms. 6

11




3| @yHKkuYM ¥ uX TpaduKH

Tema 9 IIpo-

H3BOAHAA U €€ | Copep:kanne yueGHOro MaTepuaia 14

NPHJI0KEHUS
1| IocnenoBatensHOCTH. [TOHATHE O Mpeaese nocae10BaTeIbHOCTH. 2
2| OCHOBHBIE CBOMCTBA IIPEICIIOB. 2
3| INonsTue o HenpepsiBHOM (yHkmuU. [Ipenen Gpyakimm B Touke. 2

[Ipupamenue aprymenTa u npupamienue GyHkuuu. [lonsarue o npou3BogHol yHKIuU. OU3NUECKUI CMBICI IPOU3-
4| BOQHOI. 2
[Tpon3BoaHBIE CYMMBI, pa3HOCTH, IPOU3BEIECHUS, YACTHOTO. [I[pOU3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUI.

5| CnoxHas QyHKIIUS U ee IPOU3BOIHAS 4
6| I'eomeTpryecknii CMBICI TPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky GyHKINH. 2
IlpakTHyeckasi padora 12
1| Haxoxenue npon3BOAHBIX PYHKINH 4
2| YpaBHeHue kacarenbHOU K TpaduKy QyHKITUH. 4
3| IlpumeHeHne NpoU3BOTHON B HCCIIEJOBAHUHU (QYHKIIMH, TOCTPOSHHE Tpaduka 4

Tema 10 UnTe-

rpaj u €ro Copaeprxanue y4eOHOI0 MaTepuaJa 10

TIPHTOAEHMs 1| IlepBooOpa3zHas, Heonpenen€HHbI HHTErpa. TabnuuHble HHTErpaIbL. 2
2| IlpaBuna u popmyier nHTErpUpOBaHus. HemocpencTBeHHOE HHTETPUPOBAHUE. 4
3| Onpenenéunblii uaTerpan. @opmynsl Hetotona — JleitOnua. CoiicTBa onpeeIEHHOr0 HHTErpaa. 4
IIpakTnyeckas pabdora 16
1| Beluncienue HeonpeaeaeHHOro HHTerpaia 6
2 | Beruncnenne onpeneneHHoro nHTerpaga 6
3| Beruucnenue romnau KpuBOJIWHEHHON Tpareum. 4

Tema 11 Mno-

FOTPAHHHKH Coep:kanue y4e0HOr0 MaTepuasa 12
1| Muororpannuku. Teopema Ditnepa. [Ipuzma. Ilpsmas n naknonnas npusma. [IpaBuibHas npusma. 4
2 | IMapannenenunen. Ky6. Iupamuna. [IpaBunbsHast nupamuia. Yceuénnas nupamuia. Tetpasrap. 4
3| Ceuenus kyba, MpU3Mbl U THPAMU/IBL. 4
IpakTuyeckas paéora 8
1| HaxoxieHue 31eMeHTOB MHOTOIpaHHUKOB. [liomaas moBEpXHOCTH. 4
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2| Ceuenns MHOT'OI'paHHUKOB- TIOCTPOCHHUC, BLIYUCIICHUC 3JICMCHTOB, HHOH_[aIIef/’I

Tema 12 Koop-
AUHATHI U BeK-
TOPbI

C

ojiep:KaHue Y4eOHOr0 MaTepuaJjia

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IIPOCTPAaHCTBE. PaccTosiHMe MEXly 1BYMSI TOUKaMU B IIPOCTpPaH-
CTBE.

BexTopsl, Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOYKEHUE BEKTOPA HA YUCIIO.

Pasno)xeHne BekTopa 1o HanpasieHusM. KoopanHatel BEKTOpa.

Yron mexay aABymst Bektopamu. [Ipoekius Bektopa Ha ock. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

aKTH4YeckKas padora

JleficTBUs HaJl BEKTOpAMU B T€OMETpUUIECKON (hopme.

JlelicTBUS HaJl BEKTOPAMHU B KOOPJIMHATHOU (hopme

OJI\)H:LOOI\)I—\

FCOMeTpI/I‘leCKI/IC Hp606pa3OBaHI/I${ IIPOCTPAHCTBA: napanneanLIﬁ IEPEHOC, CUMMETPUA OTHOCUTCIIbHO IMJIOCKOCTH.

N~

Tema 13 Tesa
U MOBEPXHOCTH
BpAalleHUs

ojlep:KaHNe Y4eOHOro MaTepuasa

Tena Bpamenus. [{lunuHaap u KoHyC. Y CedEHHBIN KOHYC.

lap u cdepa, ux ceuenns. KacarenpHas miockocTs K chepe.

wn- A

HaxoxneHue 31eMeHTOB Tell BpalliCHUAA. IInomans ITOBCPXHOCTHU.

IIpakTHyeckas pabdora

1| Haxoxnenue smemeHToB Ten BpauieHus. [nomanas noBepXxHoCTH.

NININD NN O

Tema 14 U3-
MepeHHs B
reoMeTpuu

C

oep:kaHne Y4eOHOro MaTepuasia

1

[TogoOue Ten. OTHOLIEHUS TII0MIAeH TOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJ.

2

O0BEM U ero u3mepenue. MHrerpaibHas popmyna o0bEMa.

3

q)OpMy.TIBI 00BEMa MHOT'OI'PaHHUKOB U TCJI BpALICHU .

IIpakTHyeckas pabora

1

Brruucnenne 005eMOB MHOTOTPAHHUKOB

2

Brruucnenne 00beMOB TeJ BpallieHus

NN INININIO

Tema 15 Due-
MEHTBI KOM-
OMHATOPUKH

C

ojlep:kaHue Y4eOHOro MaTepuasa

1| OCHOBHBIE IOHITHSI KOMOMHATOPUKH. 3aa4M HA MOJCYET Pa3MEIICHH, TePECTaHOBOK, COUETAHU.

IIpakTyeckas padora

1 | Pemenue HpOCTefIHJI/IX KOM6I/IHaTOpHLIX 3aga4 ¢ MCII0JIb30BAHUEM N3BCCTHBIX (bOpMy'J'I

NN~ &~
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Tema 16 Dute-
MEHTBI TeOPUH
BepOsATHOCTEM

Conep:kanue y4eOHOT0 MaTepuaia 4
1| CoGbITHE, BEpOSTHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHOCTEH. [IoHSITHE O HE3aBUCHMOCTH COOBITHA. 2
JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacipeaesieHus. YUcIoBble XapaKTEPUCTUKU AUCKPETHOU CIIydaliHOU

2| BeJIMYUHBI. 2
IIpakTHyeckas padora 2
1 | Beruncnenue BeposITHOCTEN COOBITUI B IPOCTEHIIUX CITydasx 2
KOHCVYJIBTALIMN 4

ITPOMEXYTOUYHASA ATTECTALIMA | 12

Jli1st XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOTO MaTepralia HCIIOJIb3YIOTCS CIeyole 0003HAUYCHUS:
1. — o3nakomumenvHolll (Y3HABAHUE paHee U3YYEHHBIX 00BEKMO8, CBOUCME);
2. — penpoOyKmugHblil (8bINOIHEHUE 0esIMENbHOCMU N0 00Pa3Yy, UHCMPYKYUU UIU NOO PYKOBOOCMBOM,)

3. — npoOYKmMueHblll (NIAHUPOBAHUE U CAMOCMOAMENLHOE BbINOJIHEHUE 0esMeNbHOCIU, pelleHue NPOOIeMHbIX 3a0a4)
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3. YCJIOBUS PEAJIMBALINU ITPOT'PAMMBI TUCIHHUAIIIMHBI
«MATEMATUKA»

3.1. TpedoBaHusI K MUHUMAJbHOMY MaTePHAIbHO-TeXHHYECKOMY 00eCIedeHH 0
Peanmzanus ydaeOHON AUCIUTUIMHBI TPEOyeT HAIMYHS yueOHOTO KaObuHeTa «MaTeMaTuka.
O6opynoBanne yaeOHOTo KabUHeTa!

nocanounsie mecra — 30;

pabodee MecTo mpemnogaBaTens — 1,

KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

MO/IEJId MHOTOI'PAaHHUKOB M KPYIJIBIX TEJ;

rtaHmeTsl «[lnomany moBepxXHOCTEH U 00BEMBI TEID»,

IUTAHIIETHI [0 TPUTOHOMETPUH;

MUHH-JJOCKH C H300pa)KEHUEM MHOTOTPAHHUKOB M KPYTJIBIX TEJI.

3.2. UnpopmannonHoe odecnevyenne 00y4eHust

Ilepeyensb pekoMeHAyeMbIX YUeOHBIX H31aHUI, 10NOTHUTEIbHOM JIUTEPATYPhI

OcHOBHBIC HCTOYHHMKH:

1. Amumwmos II. A. u np. Anredpa un Havana ananuza. 10 (11) k1. — M., 2007.

2. Aranacsn JI. C. U gp. 'eomerpus. 10 (11) k. — M., 2007.

3. bammakoB M. U. AnreOpa u Hayana MaTeMaTHIeCKOro anaimu3a (0a30BbIid ypoBeHb), 11 ki1
- M., 2007.

4. bammako M. W. Anrebpa u Havaia MareMaTndeckoro aHaimsa (0a30BbIi ypoBeHb), 10 ki1
- M., 2007.

5. bammakos M. 1. Martematuka (0a30Bblil ypoBens). 10-11 k. — M., 2007.

6. bammakoB M. 1. Martematuka : yueOnuk 11 10 k1. — M., 2007.

7. TIpuropwe C. I'., 3agynuna 1. B. «Maremaruka st TeXHUKyMoB», M., Beiciias miko:na,
2006.

8. Kommoropos A. H. u n1p. Anrebpa u Hagana anayimza. 10-11 k. — M., 2009.

9. Komsarun 0. M. u np. Marematuka (Kuura 1) — M., 2010.

10. Kousarun FO. M. u np. Maremaruka (Kuura 2) — M., 2010.

11. Jlyxankun I'. JI., Jlykankun A. I'. Maremartuka, 4. 1: yueOHOe mocobue JUisl YUpekIeHUN
HAYaJILHOTO MPpodeccHOHATBHOTO 00pa3oBanus — M, 2008.

12. Texneukwuit K. JI. Matemaruka: yueOuuk — M., 2007.

13. Cwmupraosa 1. M. T'eomerpus. 10 (11) 1., 2008.

JlomoJiHuTeIbHbIE HCTOYHUKH:

1. AnekcanapoB A. /1., Bepuep A. JI., Peokuk B. W. T'eomerpus (0a30Bbiii U npoduiabHbIN
ypoBHu), 10-11 k., 2007.

2. Aranacsu JI. C., Byry3os B. ®@., KagomuieB C. b. u ap. ['eomeTrpus (6a30BbIii 1 IPOGUITE-
HBII ypoBeHn), 10 k., M., 2007.

3. Komsarun FO. M., Tkauésa M. B., ®eneposa H. E. u np. mox pex. Kmxkuenko A. b. AnreOpa
U Hayajla MaTeMaTU4ecKoro aHaau3a (6a3oBblil v mpoduiabHbIi ypoBHH), 10 ki1. — M., 2007.

4. Huxonbckuit C. M., IloramoB M. K., PemerankoB H. H. u ap. Anrebpa u Hadana matema-
TUYECKOro aHanu3a (6a30Belii U npoduibHbIl ypoBHH). 10 k1. — M., 2007.

5. Hukonbsckuit C. M., [TortanoB M. K., Pemernuxo H. H. u np. Anre6pa u Hauana marema-
TUYECKOro aHanu3a (0a30BbIi ¥ poduiIbHbIN ypoBHM), 10 Ki1., M., 2010.

6. [Haperun U. @. 'eomerpust (6a30Bs1ii yposens) 10-11 xi1., 2010.

HNuTepHeT pecypcesl:

http://www.matburo.ru «Matemaruueckoe 610po»

http://www.pm298.ru «[IpuknasHas MaTeMaTuKa — CIIPABOYHUK MaTeMaTHYECKUX (popMyIL.

[Tpumeps! 3a1a4 ¢ peHICHUSMI

http://mathematics.ru - Pazagen College.ru mo maTtematrke

http://www.etudes.ru — «MareMaTHYECKUE ITIOABI»


http://www.matburo.ru/
http://www.pm298.ru/
http://mathematics.ru/
http://www.etudes.ru/

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM JINC-
HUITJIMHbI

['AIIOY CO «Ac0OecTOBCKHI MOJIUTEXHUKYM», pealln3yIollee NOAr0TOBKY 10 Y4eOHOU JUCIIHUII-
auHe «Matemartuka: anredpa, Hayajza MaTeMaTUYecKOro aHajau3a, FeoMeTpus», o0ecreurBaeT OpraHu-
3alMI0 M TPOBEACHHUE MPOMEXKYTOUHOM aTTECTallUUd M TEKYILEro KOHTPOJs, JIEMOHCTPUPYEMBIX 00Y-
YaOIUMUCS 3HAaHUH, yMEHUI 1 HaBbIKOB. TeKyInii KOHTPOJIb MPOBOJUTCS MIPENOIaBaTEeIeM B IpoLec-
ce TMPOBEJICHHS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE BBIOJHEHUSI 00YYaIOIMMHCS UHIHBH-
JyaJbHbIX 3aJaHUH.

@DopMbI U METOJIBI TEKYILIET0 KOHTPOJIA 10 y4eOHOM TUCHMIIIIMHE CaMOCTOSTENILHO pa3padarhl-
BAIOTCS IIPENOJaBaTeIeM, PACCMATPUBAIOTCS HA 3aCEIAHUU LIUKIOBOM KOMHUCCHH, COIIACYIOTCS C METO-
JMYECKUM COBETOM U JIOBOJAATCS J10 CBEJEHUs 00y4aroIuxcs B Hayasie o0yueHHUs..

OOydenue o y4eOHOH AMCUUIUIMHE 3aBEPIIACTCS MMPOBEICHUEM MMPOMEKYTOYHON aTTECTAIlNH B
dbopme 3K3aMeHa.

Takast (hopma aTTeCTallK MO3BOJIAET OXBATUTH BECh MPOIICHHBIA TEOPETHUECKUI MaTepHall 1o
JUCLUIUIMHE, IPOBEPUTh CUCTEMHOCTh 3HAaHUM, a TakK€ yMEHHUE NMPUMEHATh IOJIy4YeHHbIE 3HAHUsS Ha
IIPAKTHKE.

Jlis TeKy1iero KOHTpOJIs penoaaBaresneM co3aatoTest ponabl orieHouHbIX cpencts (POC).

®OC BKIIOYAIOT B ce0s EAArOrnYeCKUe KOHTPOIbHO-U3MEPUTENIbHBIE MaTEpUalbl, IpeAHa3HAa-
YEeHHBIE JJIS OIPEJeNICHUs] COOTBETCTBUA (MJIM HECOOTBETCTBUS) MHIUBHIYAJIbHBIX OOpa30BaTEIbHBIX
JIOCTHKEHUI OCHOBHBIM IIOKA3aTeJISIM PE3YJIbTAaTOB MOATOTOBKH (Ta0JINLIbI).

@®opMBI U METO/IbI
KOHTPOJISI M OLIeH-
KM pe3yJIbTATOB
o0yueHust

IToka3aTeau OlEeHKH
YCBOCHHBIX 3HAHUI, 0CBOEHHBbIX
YMeHUH

Pe3yabTaThl 00y4yeHus (0CBOEH-
Hble YMEHHUs, YCBOCHHbIE 3HAHUS)

3HATBH/TIOHUMATh! e (opMynHpyeT 3Hau€HUE MaTema-
® 3HAUYECHME MATEMAaTUYECKOW Hay- | THYECKOM HAyKW I pElIeHMs 3ajady,
KU Ui pEIICHMS 3aJad, BO3HMKAIO- | BOSHUKAIOIMIMX B TCOPHUU U IPAKTHKE;
IIUX B TCOPHHM U MPAKTHUKC, IIHPOTY | IIUPOTY U B TO JKE€ BPEMS OIpaHUYCH-
U B TO ’X€ BpPEMs OIrpaHUYECHHOCTH | HOCTh INPHUMEHEHUS MaTeMaTHYECKUX
NPUMCHCHUS MaTEeMaTUYCCKHX MeE- | MCTOAOB K aHalM3y W HCCICAOBAHUIO
TOJOB K aHaJAM3y W HCCIENOBAHUIO | MIPOLECCOB U ABIECHMH B NpHUpoAe U | [IpoBepka MOHMMAa-
IPOLIECCOB U SIBIECHUH B IpPUpPOJE U | OOLIECTBE; HHMST 3HAYUMOCTH Ma-
001IECTBE; ® OIICHMBACT 3HAYCHHE IPAKTUKU M | TEMAaTUYECKOHN Hay-
® 3HAYEHHUE NPAKTUKHU U BOIPOCOB, | BOIIPOCOB, BOZHUKAIOIINX B CAMOM Ma- | KU U YHHBEPCAJIb-
BO3HUKAIOIIMX B CaMOW MaTeMaTHKE | TeMaTUKe s (opMHpOBaHMS U pa3- | HOTO XapakTepa 3a-
Ui (DOPMUPOBAHMS U Pa3BUTHsI Ma- | BATHS MaTeMaTHYECKOW HAyKH; MCTO- | KOHOB JIOTMKH MaTe-
TEMaTUYECKON HAyKU; UCTOPHIO pa3- | PUIO Pa3BUTHs NOHATHS YHMCIIA, CO3/1a- | MATHYECKHUX Paccy-
BUTUS TIOHATHS 4YHCIIA, CO3JAHMS | HUSI MATEMaTH4ECKOrO aHalIW3a, BO3- | KICHHM, UX IIpUMe-
MaTEMaTHYCCKOr0 aHalln3a, BO3HUK- | HUKHOBCHUS M Pa3BUTHS I'COMCTPHH, HHMOCTH BO BCCX
HOBEHMS U pa3BUTHS T€OMETPHUH, ® pPacKpHIBAET YHUBEPCAIBHBIA Xa- | 00J1acTAX YemoBede-
® YHHBEpCAJbHBI XapaKkTep 3aKo- | paKTep 3aKOHOB JIOTMKH MaTeMmaTH4e- | CKOW JESTENbHOCTH
HOB JIOTHMKM MAaTeMaTHYECKUX pac- | CKHX pPACCYKICHHH, WX TNPUMEHH- | C OMOIIBIO OECEIpI.
CYXIEHUH, HMX IPUMEHUMOCTb BO | MOCTh BO BCEX OOJACTSAX uesloBEde-
BCEX O00JIACTSX YENIOBEUECKOW Jiesl- | CKOM eATEeNIbHOCTH;

TCIbHOCTH, e (opmynupyer BEPOATHOCTHBIN
® BCPOSTHOCTHBIM XapakKTep pa3- | XapakTep pa3iavyYHbIX IPOLECCOB OK-
JIMYHBIX IPOLIECCOB OKPYIKAIOILIETO | PYXKAOIIEro MHUpa.

MHpa.
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AJI'EBPA

yMeTh:

®  BBINOJIHATH apupMeTHYecKHe
JeMCcTBUS HAJ YUCIIaMH, codYeras
YCTHBIC U MIMCbMEHHBIE IPUEMBI; Ha-
XOJUTh MNPHUOIMKEHHbIE 3HAYEHUS
BEJIMYMH U TOTPEIIHOCTH BbIUHUCIIC-
HUK (aOCOMIOTHAT W OTHOCHUTEIb-
Has); CPaBHMBATh YHCIIOBBIC BhIpa-
KEHUS;

® HAXOAWUTh 3HAYCHUS KOPHS, CTe-
NEeHH, Jorapu(ma, TPUTOHOMETPU-
YECKMX BBIPQXKEHUH Ha OCHOBE OII-
pelnesieHusi, UCIOb3ys MPH HE0OXO0-
JUMOCTH WHCTPYMEHTAJIbHBIE CpEJl-
CTBA; IOJIb30BAThCS MPHUOIMKEHHON
OLIEHKOH IpM MpPaKTUYECKUX pacue-
Tax;

®  BBINOJHATH npeoOpa3oBaHus
BBIPQKEHUM, NpUMEHss (QOpPMYJIbI,
CBSI3aHHBIE CO CBOWCTBaMH CTelle-
Heil, JorapupMoB, TPUTOHOMETPU-
YeCKuX (PyHKIUH;

HCNOJIb30BATh  NpHOOpeTeHHbIe
3HAHUS W YMeHHsl B NpPaKTU4e-
CKOil 1eATeJIbHOCTH M NOBCEJHEB-
HOM KU3HM:

® Ui NPaKTUYECKUX PAcyeToB IO
dopmynam, BkiItoyass GopMyIbl, CO-
JiepKalie CTEeTeHU, pajnuKaibl, JO-
rapumMbl U TPUTOHOMETPUUECKUE
(GyHKIMM, UCHONb3Ys HpU HEOOXo-
JUMOCTH CIIPaBOYHbIE MaTepUaibl U
NPOCTEHIINE BHIYUCIUTEIBHBIE YCT-
pocTBa.

DyHKIUHN U TpadUKH

yMeTh:

® BBHIUUCIIATH 3HAa4YCHUE (YHKIHUU
10 33/ITaHHOMY 3HAYEHUIO apryMeHTa
IOpU PA3TUYHBIX CIIOCO0axX 3alaHus
byHKIINY,

® OMpeneNsITh OCHOBHBIE CBOMCTBA
YUCIOBBIX (YHKUUH, WILTIOCTPUPO-
BaTh UX Ha rpadukax;

® CTpOUTHb TpapuKH H3YUYEHHBIX
(GYHKINH, WLTFOCTPUPOBATH IO Tpa-
¢uKy cBOMCTBa  BIIEMEHTAPHBIX
byHKIINI;

® UCMOJb30BATH MOHATHE QYHKIIUU
JUISL OTIMCAHMS M aHaJIM3a 3aBUCUMO-
CTEH BEJIMYMH;

HCNOJb30BATHh  NPHOOpPeTeHHbIE
3HAaHUS W YMEHHsl B IpaKTH4e-
CKOIl 1eITeJJbHOCTH M TOBCEIHEB-

AJITEBPA

yMeThb:

e BBINOJHAET apuPMeTHUECKue Ieii-
CTBUSI HaJl YMCIIAMH, COYETas yCTHBIE
U THCbMEHHBIE TPUEMBI; HAXOJUTh
NpUOIMKEHHbIE 3HAUYEHUS! BEIMYUH U
MOTPEUIHOCTH ~ BBIYUCICHHNA  (abco-
JIOTHAsE U OTHOCHUTEINbHAs); CPaBHU-
BaTh YHMCJIOBBIC BBIPAKECHMUS;

® HaxOJIUT 3HAUEHUS KOpHS, CTere-
HU, Jorapudma, TPUrOHOMETPUUYECKUX
BBIPAKEHUII Ha OCHOBE OIpeieeHus,
UCIOJIb3YSl MPU HEOOXOAMMOCTH HWH-
CTPYMEHTAJIbHBIE CPEACTBA; II0JIb30-
BaThCs MPUOIMHKCHHOW OIICHKOW IpH
MIPaKTUYECKUX PACUETAX;

e BBINOJHAET NpeoOpa3oBaHUs BbI-
pakeHHui, mpuUMeHss (GopMyIbl, CBS-
3aHHBIE CO CBOMCTBAMHU CTEIEHEH, JIO-

rapu(Mos, TPUTOHOMETPUYECKUX
yHKmmit;
HCI0JIb30BATh npuodpeTeHHbIe

3HAHUS U YMEHHUS] B NPAKTHYECKOI
AeATeIbHOCTH W TOBCEIHEBHOI
KUZHU:

® [pUMEHSeT I TPaKTHYECKUX
pacueToB 1O (QopMmynaM, BKIIOYas
(dhopMyIibl, conepiKalue CTENEeHHu, pa-
JMKaJIbl, JOrapu(pMbl U TPUTOHOMET-
pudeckue (QyHKIUHM, HUCIONB3Yys TPU
HEOO0XOJMMOCTH CIIPaBOYHBIE Mare-
pHaibl M MPOCTEHINNE BBIYUCINATENb-
HBIE YCTpOHCTBA.

DyHKIUH U TPaGuUKHU

yMeTh!

® BBHIUUCIISICT 3HaUCHHE (QYHKIMH TIO
3aJlaHHOMY 3HAYEHHUIO apryMeHTa Mpu
pa3IUYHBIX crocobax 3alaHus (QyHK-
o,

® OIpEIeNsieT OCHOBHBIE CBOMCTBa
YHUCIOBBIX (YHKUUH, MIUTIOCTPUPO-
BaTh UX Ha rpadukax;

e cTpouT TpapUKM  HM3YYEHHBIX
(GyHKIWH, WUTIOCTPUPOBATH 1O Tpa-
(¢uKy CBOMCTBA 3JI€MEHTapHBIX (YHK-
LU

® UCMONb3yeT TMOHATHE (YHKIHUU
JUIL ONMCAHMSA M aHaJInW3a 3aBUCHMO-
CTEH BEJINYMH,;

HCNOJIb30BATh NpuoOOpeTeHHbIE
3HAHUS M YMEHHUS] B NPAKTHYECKOMH
AeATeIbHOCTH W TOBCEIHEBHOI

Onenka yMeHU pu
pEIICHUH 33]1a4.
HaOmroneunue 3a ne-
MOHCTpALMEN BIIa-
JEHUST YMEHUSIMHU.
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HOM KU3HHU!

e Uil ONHCAaHMS C IIOMOLIBIO
(GyHKUMH  pasNUYHBIX  3aBHCHMO-
CTEH, IpeICTaBIeHUS HUX TIpaduue-
CKH, MUHTEPIIPETAIlH TPapUKOB.
Hayana matemMaTH4eckoro aHajiu-
3a

yYMeTh:

® HaxOIuThb IIPOU3BOJHBIE 3Jie-
MEHTAPHBIX ()YHKIIHIA;

® UCHOJb30BATh NPOU3BOIHYIO IS
W3y4eHUs CBOMCTB (YHKIHMH U TIO-
CTPOCHUS TPaPHKOB;

® [IPUMEHATh IMPOU3BOJHYIO JUIs
IPOBEIECHUSI MPUOIMIKEHHBIX  BBbI-
YUCIIEHUH, pelarh 3afadd  I[pu-
KJIQJIHOTO XapakTepa Ha HaxoxJe-
HUE HAuOOJIBIIETO M HAUMEHBIIETO
3HAYEHUS;

® BBIYUCIATH B MPOCTEHIIMX CIY-
yasx MJIOUaaAu U 0O0bEMBI C UCHOJIb-
30BaHMEM ONPEACICHHOTO MHTErpa-
na;

HCNOJIb30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHHSl B INpaKTHYe-
CKOil 1eATeJIbHOCTH M NOBCEJHEB-
HOM KU3HM JJIA:

e pelleHHs NPUKIAJHBIX 3a/1ad, B
TOM yuclie COLIMAJIbHO-
HSKOHOMHMYECKUX U (PHU3MUECKUX, Ha
HauOOJbIIMEe U HAMMEHbIIUE 3Haye-
HUS, Ha HAaxXOXICHHE CKOPOCTH H
YCKOpEHHUS.

YpaBHeHusI U HepaBEeHCTBA

yMeETh:

e pemiath palMoHalbHbIE, ITOKa3a-
TeJIbHBIE, JIorapu(MUYECKue, TpHU-
TOHOMETPUYECKUE YpPaBHEHHUS, CBO-
JAamyecs K JUHEHHBIM M KBajpat-
HBbIM, a TaK)X€ aHaJOTMYHbIE Hepa-
BEHCTBA U CUCTEMBI;

® CIOJIB30BaTh Ipaduyeckuil me-
TOJ pEeIllIeHUsT ypaBHEHUH U Hepa-
BEHCTB;

e u300pakaTh Ha KOOPAWHATHOU
IUIOCKOCTH  pPELIEHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C JIBYMsI HEU3-
BECTHBIMU;

® COCTaBJIATH U pEIIaTh YPAaBHEHUS
U HEPABEHCTBA, CBS3bIBAIOIIME He-
U3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
(B TOM ymCIIe MPUKIAIHBIX ) 3a/1a4ax.
HCHO0/Ib30BAaTh  NPHOOpEeTeHHbIe
3HAHUSI U YMEHHsI B INpPaKTHYe-

KU3HH!

® OINUCHIBAET C MOMOIIBIO (HYHKIIMHA
pa3IMYHBIX 3aBHCHUMOCTEM, MpencTaB-
JeHUs HuX rpaduyecku, HHTEpIpeTa-
UH rpauKoB.

Havajia MmaTeMaTH4eCKOI0 aHaJIHM3a
yMeThb:

® HaxOIUT IPOU3BOAHBIC DJIEMEH-
TapHBIX (QYHKIIHH;

® CIOJIB3YET MPOU3BOJIHYIO  AJIs
W3yYeHHUs] CBOMCTB (YHKUMH M TO-
CTpOEHUs Ipa(UKOB;

® I[IPpUMEHSET MPOU3BOJHYIO  AJIs
MPOBEACHUST TPUOTMKEHHBIX BBIYHC-
JICHUH, pelaTh 3aJadd INPUKIIAJTHOTO
XapakTepa Ha HaXOXJICHHUE HAMOOIb-
LIET0 U HAMMEHBUIETO 3HAYCHUS;

® BBIUHCIAET B NPOCTEUIINX Cilyda-
SIX IUIOIIAAN U 0OBEMBI C UCII0JIb30Ba-
HUEM OIIPEEICHHOI0 NHTETpala;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeAITEJIbHOCTH M TOBCEeJIHEBHOM
KU3HH JUIS:

® UCIOJIb3YET pElIeHUs NpUKIaI-
HBIX 3aJa4, B TOM 4YHCJIE COLUAIbHO-
SKOHOMMYECKUX U (UBNYECKUX, Ha
HauOoNblIMEe M HaMMEHbIINE 3Haye-
HUS, Ha HaXO0XJEHHE CKOPOCTH U yC-
KOPEHHSL.

YpaBHeHus U HepaBeHCTBa

yMeEThb:

e pemaeT palMoOHaNbHbIE, IOKa3a-
TeNbHbIE, JOTapU(PMHUUECKHUEe, TPUTO-
HOMETPUYECKUE YpPaBHEHUS, CBOJS-
1IMecs K JIMHEHHBIM U KBaJIpaTHBIM, a
TAaK)K€ AHAJIOTMYHBIE HEPABEHCTBA M
CHUCTEMBI;

® uCroib3yeT rpaduyeckuil MeTon
pellIeHNs ypaBHEHUIN U HEPABEHCTB;

e u300pa’kaeT Ha KOOPAWHATHOM
IIJIOCKOCTH PEUIEeHUs YpaBHEHMM, He-
PaBEHCTB U CHCTEM C JIByMSl HEU3-
BECTHBIMH;

® COCTaBJIET U PEIIACT YPABHEHMSI U
HEPABEHCTBA, CBA3BIBAIOIINE HEMU3-
BECTHBIE BEIMYMHBI B TEKCTOBBIX (B
TOM YHCJI€ MPUKIIAIHBIX ) 3a/1a4ax.
HCI0JIB30BATH NpHOOpPETEHHbIE
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeITEJIbHOCTH M TOBCeIHEeBHOI
KU3HM:

® CTPOUT U BBINOJHAET HUCCIIENOBa-
HUE JJI1 NOCTPOCHUS U UCCIIECIOBAHMS
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CKOW /1esiTeJIbHOCTH M TOBCEIHEeB-
HOM KM3HM:

e ISl TIOCTPOEHHUSI U UCCIIEe0Ba-
HUSL TPOCTEHIINX MaTeMaTUYECKUX
MOJIEIICH.

KOMBHUHATOPUKA, CTATHU-
CTHUKA U TEOPUS BEPOSIT-
HOCTEMN

YMeETh:

e pemath MpocTeiIne KOMOHHa-
TOpPHBIE 33aJjaud METOJOM Iepebopa,
a Tak)Ke C HCII0JIb30BAaHUEM M3BECT-
HBIX (popMyIT;

® BBIUUCIATH B MPOCTEUIIUX CIy-
qasgx BEPOSTHOCTH COOBITUH Ha OcC-
HOBE IOZICUeTa YUCIIa UCXO/IOB;
HCIOJIB30BATh  NpPHOOpeTeHHbIe
3HAHUSI U YMEHHSl B NpaKTHYe-
CKOM /1esiTeJIbHOCTH M TOBCEHEeB-
HOM KU3HM:

e Ui aHaliM3a pEAIbHBIX YHCIIO-
BBIX JIAHHBIX, IPCICTABICHHBIX B
BUJIE TUarpaMM, rpauKoB;

e apamm3a wuHGMOpMAIMM CTaTH-
CTHYECKOI'0 XapakrTepa.
IF'EOMETPUS

yMeTh:

® pacrmo3HaBaTh Ha YepTekKax H
MOJIEISIX TPOCTPAHCTBEHHBIE (Op-
MBI, COOTHOCHTH TpEXMEpHbIE O00b-
€KThl C UX OIHCAHMUIMHU, U300paxe-
HUSIMU;

® ONUCHIBATh B3aMMHOE PaCIOJIO-
J)KEHHWE TIPSMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE,  ApPTyMEHTHPOBATh
CBOM CYXJEHHUs 00 3TOM pacroio-
KEHUH;

® QHWIM3UPOBATh B MPOCTEHIIMX
ClIydasiX B3aWMHOE pacloJIOKEeHUE
00BEKTOB B IPOCTPAHCTBE;

® U300paxaTb OCHOBHBIE MHOTO-
TPaHHUKUA U KPYTJIBIE Teja; BBIMOJI-
HSTBH YEPTEKU O YCIOBUSAM 33]1aY;

® CTPOUTHh MPOCTEUIINE CEUYEHUS
Ky0a, IPU3MBbI, TUPAMHU/IBI;

e pemiath IUIAHUMETPUYECKUE U
IPOCTEHIINE  CTEPEOMETPUUECKUE
3aJaud Ha HaXO0XJECHHWE TeOMEeTpH-
YeCKMX BENWYMH (AJUH, YTJIOB,
rIomasei, o0beMoB);

® CMONB30BaTh TIPU  PEHICHUH
CTEpEOMETPUYECKUX 3a7au IUIaHU-
MeTpuyeckue GakTbl U METO/IbI;

® [IPOBOJUTH JIOKa3aTeJIbHBbIE pac-

IPOCTEHIINX MaTeMaTHYECKUX MOje-
nen.

KOMBHUHATOPHUKA, CTATH-
CTHUKA U TEOPUS BEPOST-
HOCTEM

yMeTh:

e pemiaer Impocrediine KoMOuHa-
TOpHBIE 337a4ll METOJOM mepedopa, a
TaK)K€ C MCIIOJIb30BAaHUEM H3BECTHBIX
hopmys;

e BBIUUCIACT B NPOCTEUIINX Cilyda-
X BEPOSTHOCTH COOBITMH Ha OCHOBE
I10JICYETa YUCIIa UCXO/IOB;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUS M YMEHHUSI B NPAKTHYECKOMH
AeAITEJIbHOCTH M TOBCEeIHEBHOM
KU3ZHU:

® UCIOJIB3YET JUIsl aHallu3a pealb-
HBIX YHCJIOBBIX JaHHBIX, TPEICTaB-
JICHHBIX B BUJIE AMarpamm, rpauKoB;
e aHanM3UpyeT MH(pOpPMaLUIO CTATH-
CTHYECKOI'0 XapakTepa.
IF'EOMETPUsL

yMeThb:

® DAaCHO3HAET Ha YepTekax M Moje-
JSIX TPOCTPAHCTBEHHbIE (DOPMBI; CO-
OTHOCUTb TPEXMEPHBIE OOBEKTHI C UX
OIHCaHUSIMHU, U300paKEHUSIMHU;

® ONUCHIBAET B3aMMHOE PACIIOJIOXKE-
HUE NpPSIMBIX M IUIOCKOCTEH B IIPO-
CTpaHCTBE, apryMEHTUpPOBaTb CBOU
CYXJIEHUS 00 3TOM PaCHOJIOKEHUH;

® aHaJIM3UpYyeT B MPOCTEUIINX CIy-
YasX B3aMHOE PACIIOJIOKEHHE 00BEK-
TOB B IIPOCTPAHCTBE;

® U300pakaeT OCHOBHBIE MHOTO-
TPaHHUKU W KpYIJble TeNa; BBIIOJI-
HATh YEPTEXHU MO YCIOBUAM 33/1a4;

® CTPOUT MNPOCTEUIINE CEUECHUS KY-
0a, MPU3MBI, TUPAMU/IBI,

e pemiaeT IJIAHUMETPUYECKHE U
MIPOCTENIINE CTEPEOMETPUUECKHE 3a-
a4yl Ha HAXOXKJIEHHE TIeoMeTpHuue-
CKMX BEIMYHUH (IJIUH, YIJIOB, IJIOLIA-
nei, 00eMOB);

® UCIOJB3YEeT IPU pELIEHWU CTe-
PEOMETPUYECKUX 3ajau IJIaHUMETpPH-
yeckue (akThl U METOIBI;

® IIPOBOJUT JIOKA3aTENbHBIE paCCy-
XKJICHUS B XOJIE PELICHMSI 3a/1ay;
HCI0JIb30BATH NpHOOpPETEHHbIE
3HAHUS U YMeHUS] B NMPAKTHYECKOI
AeATeTbHOCTH W TOBCEAHEBHOI
KUZHU:
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CYXKICHHS B XOJI€ PEILLIeHUs 3aj1ay;
HCMOJb30BATh  NPHOOPEeTEeHHbIE
3HAHUSI U YMeHHsl B MNpaKTHYe-
CKOM /1esITeJIbHOCTH M TOBCEIHEB-
HOM KU3HM:

e Ui HCCIEeNOoBaHUS (MOJEIHMPO-
BaHMSI) HECJIOXKHBIX MPAKTUYECKUX
CUTyalldii Ha OCHOBE MW3yYCHHBIX
(dbopMyI U CBOUCTB (uryp;

e BBIYHCIEHUS 00BEMOB U IUIONIA-
JIe MOBEPXHOCTEH MPOCTPAHCTBEH-
HBIX TEJ TpHU PEIICHUH MpaKTUye-
CKHX 3aJla4, UCTOIb3Ys IPU HE0OXO-
JTUMOCTH CHPABOYHUKU M BBIUYUCIIHU-
TeJIbHBIEC YCTPONUCTBA.

® BBINOJHSET HCCIEAOBaHUS (MOJe-
JTUPOBAHKUE) HECIOXKHBIX TMpaKTHYe-
CKUX CHUTYyalluli Ha OCHOBE M3yYEHHBIX
dhopmys u CBOMCTB GuUryp

® BBIYHCISAECT OOBEMBI M ILIOMIATH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJI MPH PEHICHUU MPAKTUYCCKUX 3a-
Jad, WCIONB3ysS MPHU HEOOXOAMMOCTH
CIPAaBOYHUKH W  BBIYHACIUTEIBHBIC
YCTPOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJBHOCTHU

CTYAEHTOB

Conep:xanne o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/0B /1eATeJbHOCTH CTY/1eHTOB
(Ha ypoBHe y4eOHBIX JAeiicTBHIl)

Bseneunue

O3HakOMJICHUE C POJIbIO MAaTEMAaTHUKH B HayKe, TEXHUKE, IKOHO-
MHKE, UHPOPMAIIMOHHBIX TEXHOJOTUIX W MPAKTUIECKOU ACATEN b-
HOCTH.

O3HakoMJIEHUE C LIEJIAMHU U 3aJ]auaMy U3YYCHUS] MAaTEeMaTUKHU IIPHU
ocBoeHuM crnenunaipbHocrei CITIO

AJITEBPA

Pa3BuTne nmoHATHSA 0 YHCIIE

BeinonHenue apupMeTH4ecKuX AeMCTBUM HaJ YMCIaMu, codeTas
YCTHBIE U TIUCbMEHHBIE IPUEMBI.

HaxoxnaeHue npuOJMIKEHHBIX 3HAUYEHMH BEIMYMH U MOTPELIHO-
CTe BBIYMCICHUN (A0COTIOTHOW M OTHOCHUTEIBHOM); CpaBHECHUE
YUCJIOBBIX BbIPaXKEHUH.

Haxoxnenue omnOok B mpeoOpa3oBaHUAX U BBIYUCICHUAX (OTHO-
CUTCSI KO BCEM IIYHKTaM MPOIrpaMMbl)

Kopnu, crenenwu, nora-
pUGMBI

O3HakOMJIEHUE C TOHATHEM KOPHS N-i CTENeHu, CBOMCTBAMH pa-
JUKaJIOB Y NIPaBUJIaMHU CPAaBHEHUS KOPHEH.

DopmMynUpOBaAHUE ONPEECIECHUS KOPHSI U CBOMCTB KOpHEU. BbI-
YUCJICHUE U CPABHEHHME KOPHEN, BBIIIOJTHEHUE IPUKNUIKN 3HAYCHUS
kopHs. [IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
coZepKaluX paJuKasl.

BrinosiHeHue pacueToB 1o GgopmyiiaM, colepKalluM paguKaibl,
OCYIIECTBIISAA HEOOXO0JUMBbIE TOJACTAHOBKU U MpeoOpa3oBaHuUs.
Onpenenenrve paBHOCUIBHOCTHU BBIpaKEHUM ¢ pagukanamu. Pemie-
HHUE UPPaALlMOHAJIBHBIX YPABHECHUN.

O3HakOMJIEHUE C TOHATHEM CTENEHHU C AEeHCTBUTEIbHBIM MTOKa3a-
TEJIEM.

HaxoxneHue 3HaueHU CTENEHU, UCIOJb3Ysl TP HEOOXOIUMOCTHU
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuchIiBaHUE KOPHA N-Il CTENIEHU B BUJIE CTENEHU C APOOHBIM IO-
KaszaTeleM U Hao0OopoT.

@opMyJIMpOBaHHUE CBOWCTB CTENEHEW. Briuucienue crenexeu ¢
palnMoOHaJbHBIM [TOKA3aTENIEM, BBIIIOJHEHUE NPUKUKN 3HAUYCHUS
CTEINEHHU, CPABHEHUE CTEIIEHEH.

IIpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIpAKEHUI, cComepka-
IUX CTENICHH, IPUMEHSIS CBOMCTBA. Penenune nokazaTenbHbIX
YPaBHEHHUM.

O3HakoMJIeHME C NIPUMEHEHHEM KOPHEH M CTEIEHEW NpU BBIYHUC-
JIEHUU CPEIHUX, NEJIICHUM OTpe3Ka B «30JI0TOM cedueHum». Peme-
HHE NPUKIAJHBIX 3a7]a4 HA CJI0KHBIE TPOLEHTHI

[IpeoOpazoBanue anre-
OpanyecKuX BbIpaXKECHUI

Brinonnenue npeoOpa3oBaHuil BeIpakeHUH, IpUMeHeHnEe GopMy,
CBSI3aHHBIX CO CBOWCTBAMU CTEeNEeHEN U JTorapuMoB.
Omnpenenenue 00JaCcTU TOMYCTUMBIX 3HAUEHUN JTOTapuPMUUECKO-
ro BelpakeHusd. Pemnenue norapupMuueckux ypaBHeHUM

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TOHATHUSA

W3ydyeHnune paguaHHOro METO1a U3MEPEHUS YIJI0B BPALEHUs U UX
CBSI3U € rpajaycHoil Mepoii. U300paxeHue yrioB BpalieHUs Ha OK-
PYXHOCTH, COOTHECEHHE BEJIMYUHBI yIJla C €r0 PACIOI0KEHUEM.
dopMyIHpPOBaHUE ONPEACTCHUN TPUTOHOMETPHUUECKUX (YHKITUN
IUISL YIJI0B IIOBOPOTA M OCTPBIX YIVIOB IPSAMOYIOJIEHOIO TPEYTOJIb-
HHUKA U 00BbSICHEHHE UX B3aMMOCBS3HU
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OCcHOBHBIE TPUT'OHOME-
TPUUYECKHUE TOKAECTBA

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMCTPUUICCKUX TOXACCTB IJIS1 BbI-
YUCJICHUS 3HAYCHUU TPUTOHOMETPUUYCCKUX (DYHKIIHI 11O OHOU 3
HUX

[Tpeobpa3zoBanus npo-
CTEMIINX TPUTOHOMETPU-
YECKHUX BBIPAKCHUU

N3yuenne 0CHOBHBIX (POPMYII TPUTOHOMETPUHU: (HOPMYIIBI CIOXK €-
HUSI, yIBOCHUS, IPeoOpa30BaHUs CyMMbl TPUTOHOMETPHYECKHUX
(GyHKIIUH B TpOU3BEACHUE U MPOU3BEICHHUS B CYMMY M IIPUMEH e-
HHE [IPU BBIYMCICHUYU 3HAYECHUS TPUTOHOMETPUYECKOTO BhIpaXKe-
HUS U YIPOIIEHHUS €T0.

O3HakOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOYEK HAa €AUHUYHON
OKPY>KHOCTH U IIPUMEHEHHUE MX JUId BbIBOAA (OpPMYJI IPUBEICHUS

[Ipocreiimue TpUroHO-
METpPUUECKUE YpaBHEHUS U
HEpaBEHCTBA

Pemwenue no ¢popmysiaMm U TPUrOHOMETPUUECKOMY KPYTy HIpoO-
CTEHIIUX TPUTOHOMETPUUYECKUX YPABHEHHUM.

[IpumeneHne oOWKMX METOAOB pELIEHUS YpaBHEHUH (IpUBeIECHHUE
K JIMHEMHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEHUs Ha MHOXKUTEIIH,
3aMEeHbl MIEPEMEHHON) MpPU PEIIEHUH TPUTOHOMETPUUECKUX ypaB-
HEHUI. YMEHHE OTMEYaTh Ha KPYre PEIICHUs NPOCTEUIINX TPUTO-
HOMETPUUYECKUX HEPABEHCTB

ApKcHUHYC, apKKOCUHYC,
apKTaHI'€HC Yucia

O3HaKOMJICHHE C MTOHATHEM OO0PATHBIX TPUTOHOMETPUUYECKHUX
GyHKIHH.

N3ydenne onpeneneHuii apkCuHyca, apKKOCHHYCa, apKTaHTeHCa
qucia, opMyIHpOBaHUE UX, N300pakeHHE HA SAMHUYHON OK-
PY>XHOCTH, IPUMEHEHHUE MIPU PEUICHUH YPAaBHEHUN

®YHKIUU, X CBOUCTBA U TPA®UKH

DyHKIUH.
[ToHsiTHE O HENPEPBIBHOCTHU
byHKIIUH

O3HaKOMJICHHE C MTOHITHEM MEPEMEHHOM, MPUMEpaMH 3aBUCHMO-
CTel MeXJly IepeMEeHHbIMHU.

O3HakOMIJICHHE C TOHATHEM I'paduKa, onpeaeseHne MpUHAIIE K-
HOCTHU TOYKH I'paduky pyHkuuu. Onpenenenue no gopmyJe npo-
cTeiiiel 3aBUCUMOCTH, Bua ee rpaduka. Beipaxxenue no popmy-
Je OJHOH mepeMeHHOM uepe3 apyTHe.

O3HakoMmJIeHUE C onpeaeeHneM QyHKINU, GOPMYJIUPOBAHUE €TO.
Haxoxnaenue obnactu onpeseneHus U ob6aacTy 3HaueHUH QyHK-
109701

CaoiicTBa ¢pyHnkiuu. ['pa-
dbuveckass UHTEPIPETALIHS.
[Tpumepsl GyHKIIMOHATB-
HBIX 3aBUCUMOCTEN B pe-
aJbHBIX MPOLECCAX U SBJIE-
HUSX

O3HakoMJIeHHE ¢ TpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
pealIbHBIX MpOLEecCcax U3 CMEXHBIX JUCIUIIINH.

O3HakOMJIEHHE C 10KA3aTEIbHBIMH PACCYXIEHUIMH HEKOTOPBIX
CBOMCTB JIMHEMHON U KBaJpaTUUYHON (QYHKIIMH, IPOBEJEHUE U C-
CJIeIOBaHUs JIMHEHHON, KyCOUYHO-TTMHEHHOH, ApOOHO-TUHEHHON U
KBaJApaTUYHOU QYyHKIUH, mocTpoeHue ux rpagukos. Iloctpoenne
u yTeHue rpadukoB ¢pyHkuui. Uccnenopanue GyHKINHU.
CocTtaBiieHue BU10B QYHKIHH 110 TaHHOMY YCJIOBHIO, PeICHUE
3a7]a4 Ha DKCTPEMYM.

Brinosnnenue npeobpa3oBanuii rpaguka GyHkuu

O6paTHble HyHKIIUU

N3ydenne nmoHaTus oopaTHoil GyHKIMH, ONpeieNIeHre BUIa U TO-
cTpoeHue rpaduka oopaTHON QPyHKIIMHU, HAXOXKICHHUE €€ 00JacTh
ompeesIeHusl U 00J1acTH 3HAYEHHUH.

[IpumeHeHue CBOWCTB QYHKIUI IPU UCCIEJOBAHUN YPaBHEHUHN U
pelIeHnn 3a1a4d Ha 3KcTpeMyM. O3HaKOMIIEHUE C TOHSTUEM CJI0 K-
HOW QYHKIUH
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CreneHHbIe, IOKA3aTEIIb-
HBIC, JOTapUPMHUIECKHUE U
TPUTOHOMETPUUECKHE
dbyukmuu. O6paTHBIE TPH-
TOHOMETpUYEeCKHe QyHK-
1097031

Brruncnenue 3HaueHnit pyHKmui mo 3HaueHuro aprymenTa. Omnpe-
JeJIeHUE MOJIOKEHUs TOUKU Ha rpaduke mo ee KOOpJAUHATAM U Ha-
ob6opor.

Hcnonp3oBanue cBOUCTB GYHKIIUN A1l CPAaBHCHHU I 3HAUCHUH CTe-
MeHel u Jorapudmos.

[Toctpoenue rpadukoB CTENEHHBIX U JIorapupmMuueckux GyHK-
LU.

Pemenue nmokazaTenbHbIX U JJOTapU(IMUYECKUX YpAaBHEHUH U He-
PaBEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHUE C TTOHATHEM HENPEPbIBHON MepHoANYecKol QpyHK-
nuu, GopMyIUpOBaHNE CBOMCTB CHHYCa U KOCHHYCa, TOCTPOCHUE
uX rpauKoOB.

O3HaKOMJICHHE C MTOHATHEM FapMOHUYECKUX KOJIeOaHUI U pUMe-
paM¥ rapMOHHYECKUX KOJIeOaHUM ISl ONMCaHUs MPOLIECCOB B (P u-
3UKE M APYTUX 00JIaCTSAX 3HAHUA.

O3HakoOMJIEHHE ¢ TOHATHEM Pa3pbIBHOM MepHoarnUYecKoll pyHKINH,
(dbopmMynHpoBaHUE CBOICTB TaHT€HCAa U KOTAHTEHCA, TTOCTPOCHHE
UX TpaUKOB.

[IpumeHneHue cBOWCTB PyHKIUH AJIs1 CpPaBHEHUS 3HAYEHUU TPUT O-
HOMETPUYECKUX (PYHKIUN, PEIICHUS] TPUTOHOMETPUYECKUX ypaB-
HeHuil. [loctpoenue rpad@ukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX
GbyHKUMH U onpeaeneHue Mo rpadukaM UX CBOMCTB.

Brinmonnenune npeobpa3oBanus rpadukoB

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IlocnenoBarenbHOCTH

O3HakoMIIEHHE C MOHATUEM UYUCIOBOW MOCIEJ0BATEIBHOCTH, CIO-
cobamu ee 3aJaHMs, BBIYUCICHUSIMU €€ UJICHOB.

O3HakoMIIEHHE C IOHATHEM Ipejena nociaegoBareabHocT. O3Ha-
KOMJIEHHE C BBIYHCIEHUEM CYMMBbI O€CKOHEYHOTO YUCIOBOTO psjia
Ha IpUMepEe BBIYMCIEHUS CYMMbl 0ECKOHEYHO yOBIBalOIIel reo-
METPUYECKOMN NMPOTrPECcCUN.

Pemenue 3amay Ha npumeHeHue (GOpMyIbl CyMMbl OECKOHEUHO
yObIBaroneil reoMeTpuyecKoil mporpeccuu

IIpousBoHas u ee npu-
MEHEHUE

O3HakoOMJIEHUE C TOHATHEM MPOU3BOJHOM.

N3yuenue u popMynupoBaHrue ee MEXaHUUECKOTO U T€OMETpHY e-
CKOTO CMBbICJIa, U3YUYEHHE aJITOPUTMA BBIUUCIICHUSI TPOU3BOIHOM
Ha IIPUMEpE BBIYNCICHUSI MTHOBEHHOW CKOPOCTH U YIJIOBOT'O KO-
s dunrenTa KkacaTeJIbHOM.

CocraBieHue ypaBHeHHUs KacaTelbHOU B 00IIeM BHU/JE.

YcBoenue npasui quddepeHIIupoBaHus, TaOJIUIIBI TPOU3BOTHBIX
9JE€MEHTapHBIX QYHKIUNA, TpUMeHeHHne LIt AU HepeHIIuPOBaAHUS
(GbyHKUMH, cOCTaBlIeHUS YpaBHEHUS KacaTeJbHOM.

N3ydenue Teopem 0 CBSI3M CBOUCTB (DYHKIIMU U MIPOU3BOIHOM,
(dbopMynUpoOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON HCCIIeI0BaHUS (YHKIIHH,
3aJlaHHON (HOPMYITOHA.

VYcraHoBIeHUE CBSI3U CBOWCTB (PYHKIIMM M TPOU3BOJIHOMN 1O UX
rpadukam.

[IpumeHeHne NPOU3BOAHOM I PEIIEHUS 3a7a4d Ha HAXO0XKIACHUE
HanOoJbIIEr0, HAMMEHbBIIEr0 3HAYEHHS U Ha HaXOXJIEHUE dKCTpe-
MyMa

[TepBooOpa3Has u uHTE-
rpan

O3HakoOMJIEHUE C TOHATHEM HHTETpalia U MepBooOpazHoil.
W3ydeHnne npaBuiia BEIYMCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOuuiia.

Pemrenne 3a1a4 Ha CBsI3b NEPBOOOPA3HON U €€ MPOU3BOJIHOMN, BBI-
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YUCJIEHNUE TEPBOOOPA3HOM sl JaHHOU (PYHKIIMH.
Pemenue 3a1ad Ha MpUMEHEHHNE MHTETpaja A BeIYuciIeHus u-
3MYECKUX BEJIUYUH U IUTONIagei

YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa u
CHCTEMBbI HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU

O3HakoOMJIEHHE C IPOCTEHIINMHU CBEJIEHUSIMU O KOPHSX ajiredpau-
YECKUX ypaBHEHUH, MOHSATUSIMHU UCCIEI0BaHUS YPABHECHUN U CHC-
TEM ypaBHEHUU.

N3ydenne Teopuu paBHOCHJIBHOCTH YPaBHEHHI U €€ MPUMEHEHHUS.
[ToBTOpEHME 3anKCHu pelIeHUs CTaHJAPTHBIX YPAaBHEHUN, IPUEMOB
npeobpa3oBaHusl ypaBHEHUH JJIs CBEJACHUS K CTAaHAAPTHOMY YpaB-
HEHMUIO.

Pemenne panuoHanbHBIX, HPPAMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanne CBOWCTB U rpaduKOB (PYHKUIMHA I pelIeHHs
ypaBHeHMH. [IoBTOpeHHEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEHUN ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3I0kKEeHUS
Ha MHOKMTEJIM, BBEJI€HUSI HOBBIX HEM3BECTHBIX, OJACTAHOBKH,
rpaduuecKoro METO1a).

Pemenue cucremM ypaBHEHMH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCO-
60B. O3HaKOMJIEHHE C OOUIMMH BONIPOCAMU PEIIEHUsI HEPABEHCTB
U UCTOJIb30BaHUE CBOUCTB U rpadMKOB QyHKUMI IpU pelIeHUU
HEepaBeHCTB. Pemenne HEPaBEHCTB U CHCTEM HEPAaBEHCTB C MPH-
MEHEHHUEM pa3IM4YHbIX CIIOCOOO0B.

[IpuMeHeHne MaTEMaTHUYECKUX METOJIOB JUISL PEIICHUS COAEePKa-
TEJbHBIX 3a/1a4 U3 pa3IM4YHbIX 001acTel HaAyKu U NpakTUku. UH-
TEePIPETUPOBAHNE PE3YIBTATOB C YIETOM PEATbHBIX OTPAaHUYCHHM

SJEMEHTHI KOMBHUH

ATOPUKHU, TEOPUU BEPOSITHOCTEW U CTATUCTHKH

OCHOBHBIE MTOHATHUSA KOM-
OMHATOPUKH

N3ydyeHnue npaBuina KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUU
KOMOMHATOPHBIX 3a/a4.

Pemenre koMOMHATOPHBIX 3a/1ad METOJOM Mepedopa U 1Mo mpaBu-
JIy YMHOXEHHS.

O3HakOMIIEHUE C TOHATHUSAMH KOMOMHATOPHUKH: pa3MEIIeHUSIMU,
COYETAaHUSIMU, IEepECTAaHOBKAMH U GOPMYJIaMHU JJI UX BBIYUCIIC-
Husi. OObsiCHEHUE U TpUMEHEeHUEe POpMYIT ISl BBIYUCICHUS pa3-
MEIIEHUH, TEPECTAHOBOK M COUYETAaHUW NPU PEIICHUH 3a]1ay.
O3nakominenue ¢ 6mHoMoM HrroTOHA U TpeyronbHukoM [lackans.
Pemenne npakTUUecKuX 3ajad C UCIMOJIb30BAHUEM MTOHATHMN U
MpaBUIl KOMOUHATOPUKHU

DJIEMEHTBI TEOPUU BEPOAT-
HOCTEH

N3ydeHne kinaccuueckoro onpeneaeHuss BEpOsiTHOCTH, CBOWCTB
BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMmoTpenne npumMepoB BBIUUCIEHUS BEpOSITHOCTEN. Pemenue
3a7]a4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITUI

[IpencraBienne JaHHBIX
(TabGnuiBl, THATPAMMBI,

rpadukm)

O3HakoMIIEHHE C IPEACTABIECHUEM YUCIOBBIX JaHHBIX M UX Xapak-
TEPUCTUKAMU.

Pemenue npakTuueckux 3ajaaq Ha 00pabOTKy YMCIOBBIX JTaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK
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I'EOMETPUAA

[Ipsimble ¥ MJIOCKOCTH B MPO-
CTpaHCTBE

®opMynIMpOBKa U NPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3a-
UMHOI'0O PACIIOJIOKEHHUS NIPSAMBIX U INIOCKOCTeN. PacniosHaBanue
Ha 4epTeXax U MOAENIAX Pa3IUYHBIX CIy4aeB B3aMMHOIO pac-
MOJIOKEHHUS MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxjaeHuil. DopmyiupoBaHue onpeacIeHU, TPU3HAKOB U
CBOICTB IapaJlJIeNIbHBIX U MEPIEHAUKYISAPHBIX INIOCKOCTEH,
JBYTPaHHBIX U JUHEHUHBIX YIJIOB.

BrinosiHEHHE TOCTPOEHUS YII0B MEXAY NPAMBIMU, IPAMON U
IJIOCKOCTBI0, MEXY IIJIOCKOCTAMHU I10 ONIMCAHUIO U PaCIO3Ha-
BaHUE UX Ha MOJEINSX.

IIpruMeHeHne NPU3HAKOB U CBOWCTB PACIOJI0KEHUS NPAMBIX U
IJIOCKOCTEN NpHU pelIeHUH 3a1ad.

N300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHHUE HA MOJEIAX
NEPIEHUKYISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPSAMBIX, I1apaJi-
JEJIbHBIX MJIOCKOCTEMN, YITI0B MEXAY NPAMOMN U IUIOCKOCTBIO U
000CHOBaHUE MMOCTPOCHHUS.

Pemenne 3ana4 Ha BBIYMCIEHUE F€OMETPUUECKUX BEJIMYHH.
OnuceiBaHUE pACCTOSAHUSA OT TOYKH J0 IIOCKOCTHU, OT IPAMOMU
J10 IIOCKOCTH, MEXKY INIOCKOCTSIMH, MEKY CKPEIIMBAIOL]H-
MHUCS NPSIMBIMH, M€Ky IPOU3BOJILHBIMU (UTYpaMH B IIPO-
CTpPaHCTBE.

®opmypoBaHUE U JOKAa3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSX (TE€OpEM CYyIIECTBOBAHM S, CBONCTBA).

N3o00pakeHne Ha YepTexKax U MOJEIAX PACCTOSHHUSI U 00OOCHO-
BaHUE CBOUX Cy)JaeHUU. OnpeneneHne U BBIUUCIECHUE PACCTO -
HUM B npocTpaHcTBe. [Ipumenenue popmyn u TeopeM IiIaHu-
METpHH [ pEIICHUS 3aaad.

O3HakoMJIEHHE C TOHATUEM Napajlje]IbHOTO MPOEKTUPOBAHUS U
€ro CBOMCTBaMH.

[IpumeHenue Teopuu i 00OCHOBAaHMS MOCTPOCHUM U BBIUM C-
JeHUN. ApryMEHTUPOBaHHUE CBOUX CYXAEHHUI O B3aMMHOM pac-
MOJI0KEHUH MPOCTPAHCTBEHHBIX PUTYp

MHororpaHHUKHU

OnucaHue 1 XapakTEPUCTUKA Pa3JIMYHBIX BUJIOB MHOTOI'PaHHU-
KOB, IIEPEYUCIICHUE UX DJIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPAaHHHUKOB UM BBITIOJIHEHUE MTOCTPOEHHUS Ha
M300paxeHUSIX U MOJIENISIX MHOTOTPAaHHUKOB.

BrlunciieHue TUHEHHBIX 2JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEH-
HBIX KOH(QUTYypalUsiX, apryMEHTUPOBAHUE CBOUX CYKACHUM.
XapakTepucTHKa U H300pakeHne CeueHus, pa3BePTKH MHOTO-
TPaHHUKOB, BBIYHCIICHUE TJI0NIAJIEN TOBEPXHOCTEH.
[TocTpoeHue npocTedmnx ceueHuit kyoa, mpu3Mbl, TUPAMHUIBIL.
[IpumeHeHue pakToOB U CBEACHUM U3 MIaHUMETPUH.
O3HakoMIIeHHE C BUJAMU CUMMETPUN B IPOCTPAHCTBE, GOpPMY-
JAPOBAHUE ONPEIEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
PHH TEJ BpalleHUs U MHOIOIPaHHUKOB.

IIpyMeHeHue CBOMCTB CUMMETPUH NIpU penieHun 3agad. Mc-
M0JIb30BaHUE MPUOOPETEHHBIX 3HAHUHN JIJIs UCCIIEIOBAHUS U
MOJIEIUPOBAHUs HECIOXKHBIX 3a1ad4.

N306paxeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIMIOJTHEHHUE PH-
CYHKOB I10 YCJIOBMSIM 3aJ1a4

Tesla 1 MOBEPXHOCTHU Bpalle-
HHUS

O3HakoMJICHHE C BUAAMU TeJl BpalleHus, GOpMYyJIUpPOBAHHE UX
OMpEJICTICHUIN U CBOWCTB.
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@®opmynupoBaHUE TEOPEM O CEUEHUU MIapa IJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTUKa U U300paKeHUe TeJ BPAILEHUs], UX Pa3BEpPTKH,
CEYEeHHs.

Pemenne 3ajau Ha MOCTPOEHME CEYEHMH, BBIYMCIECHUE [JIUH,
paccTtosHu#, yrios, miomaneid. IlpoBeneHue noka3aTelbHBIX
paccyXJI€HUH IIpu pelIeHUN 3a/1ay.

[IpuMeHeHue CBOMCTB CUMMETPUHU IIPU PEIICHUU 3aJlay Ha Tena
BpallleHUsI, KOMOMHALIUIO TeJl.

N300pakeHre OCHOBHBIX KPYIJIBIX T€J M BBIIOJHEHUE PUCYHKA
110 yCJIOBUIO 3aJ1a4u

W3MmepeHust B reoMeTpuu

O3HakoMJIEHHE C MOHATHSAMHU IUIOLIAU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3aiayd Ha BbIYMCIIEHUE IJI0IIAAEH IIOCKUX QUIyp ¢
IPUMEHEHUEM COOTBETCTBYIOIUX (OpMyHT U (HaKTOB U3 IIAHHU-
MeTpuHu. M3ydeHne TeopeM 0 BBIUUCIEHUU 00BEMOB IIPOCTPAH-
CTBEHHBIX TeJ, peUIEHHUE 3a7a4 Ha IpUMeHEeHHE (POPMYJ Bbl-
yycieHus o0beMoB. M3yuenue ¢popmyi i1 BBIUUCIECHUS 1J10-
11ajiedl MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILCHHUS.
O3HakOMJIEHHE C METOAOM BBIYMCIIEHUS IUIOMAIH TIOBEPXHOCTHU
ctheprl. Pemenue 3amad Ha BBIYMCICHUE IJIOIIANCH MOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEI

KOOpI[I/IHaTLI H BCKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. lM3ydeHue nexkapToBOU
CHCTEMBI KOOPJAMHAT B IPOCTPAHCTBE, IOCTPOEHHUE IO 3aJaH-
HBIM KOOpPAMHATaM TOYEK M IJIOCKOCTEH, HaXO0XIEHHUE KOOpIU-
HAT TOYEK.

Haxoxenue ypaBHEeHUN OKPYKHOCTH, CHEpPBbI, MIOCKOCTH.
Brluncienne paccTOSIHUM MEXY TOUYKaAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIWYHMH, IPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUII HAXO0XKICHUS
KOOpJIMHAT BEKTOPA B MPOCTPAHCTBE, MPaBUJI IEUCTBUHU C BEK-
TOpaMH, 3aJaHHBIMU KOOPAUHATAMH.

IIpuMeHeHue Teopun NpHU PEUIEHUH 3a7ad Ha JAEUCTBUS C BEK-
TopaMu. M3yd4eHue CKalsApHOTO IMPOU3BEICHUS BEKTOPOB, BEK-
TOPHOT'O YPAaBHEHHS NPAMON M IIOCKOCTU. IIpumeneHue Teo-
pHUM IIpU PELICHUM 3a7ay Ha NEUCTBUS C BEKTOpPaMH, KOOPAH-
HATHBIA METOJl, IPUMEHEHHNE BEKTOPOB IS BBIYMCIICHUS BEIH-
YUH YIJ0B U paccTossHMN. O3HAaKOMIIEHHE C JI0Ka3aTeJIbCTBaMU
TEOPEM CTEPEOMETPUH O B3aMMHOM PACIIOJIOKEHHUHU HPSIMBIX H
IIOCKOCTEM € UCIIOJIb30BAHUEM BEKTOPOB
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HNPUMEPHBIE TEMbI PE@EPATOB (1OKJIA1OB),
NCCIEJOBATEJIBCKUX MTPOEKTOB

HenpepsiBHbIE qp0o0H.

[IpumeHeHne CIOXKHBIX MPOLEHTOB B 9KOHOMHYECKUX pacyerax.
[TapanienbHOE TPOEKTUPOBAHUE.

Cpennue 3HaUYCHUS U UX IPUMEHEHHUE B CTaTUCTHKE.
BekxTopHoe 3a1aHue NpsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CioxxeHue rapMOHHUYECKUX KOJIeOaHUH.

['paduyeckoe penieHrue ypaBHeHHI U HEPABEHCTB.
[IpaBunbHbIC ¥ TONYNPABUIbLHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus U UX NPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHnnana u ero NPUI0KEHHS.

11. Cxembl NOBTOPHBIX UcHBITaHUN bepHyin.

12. UccrnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTPOM

CoNGIAWLNDE
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