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ITporpamma nucuuIUIMHBL pa3paboTaHa Ha ocHOBe DeepalbHOro rocynapCTBEHHOro oOpa-
3oBarenpHOro crapaapra (zanee — @I'OC) no crnenuaabHOCTH CpegHero NpodecCHoHaIbHOro 00-
pazoBanus (nanee — CI10) 40.02.02 «IIpaBooxpaHuTeIbHAs 1eSITeIbHOCTb

Opranuzanus-pa3padoTuuk:
AHITIOO «Ypanbckuii NOJTUTEXHUYECKUN KOJIIEIIK»



MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma oOmieoOpazoBarenbHoil yueOHOH aucrumuaa [1/[.01 Marematuka: anrebpa u
Hayajla MaTeMaTU4YecKoro aHaiamu3a; reomeTpus (manee — «MaTemaTuka») HpeqHa3HayeHa IS
M3yYeHUs] MaTeMaTHKH B Mpo(ecCHOHANbHBIX 00pa3zoBarenbHbIX opranm3anusax CI1O, peanusyro-
X o0pa3oBaTelIbHYIO0 MPOrpaMMy CpedHero o0miero oopa3oBaHus B IpejaeiaXx OCBOCHUS IMPO-
rpaMMBbI IIOATOTOBKY CIIEUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odmero odpazoBaHUs,
MPEIBSBISIEMBIX K CTPYKTYpPE, COJCPKAHUIO U pe3yJbTaTaM OCBOSHUS y4eOHOM TUCIMIUIMHBI «Ma-
TEMaTUKa», B COOTBETCTBUU C PexoMeHJaluusMU MO OpPraHU3alldU MOJyYEHHUs CPETHEro OOIIero
o0pa3oBaHMs B IpefesiaX OCBOCHHUS 00pa3oBaTENbHBIX MPOrpaMM CPEIHETO MPOQecCHOHATHHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOI'O 00IIero oOpa3oBaHus ¢ YU4e€TOM TpeOoBaHUH (enepaabHbIX TOCY-
JapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB M MOJTy4aeMON MPO(pECCUN WIH CIICIUATBHOCTH Cpe/l-
HEero npogeccuoHaNIbHOro oOpazoBaHus (mucbMo JlemapTamMeHTa TrocyJapcTBEHHOW MOJIUTHKH B
cdepe moaroroBku padbounx kaapos u JI10O Munooprayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nmporpaMmbl « MaTeMaTHKay HaMPaBIIEHO HA JOCTHKEHHE CIAEAYIONUX LeJei:

- obecrieueHre cOPMHUPOBAHHOCTH TPEICTABICHUI O COIMATIBHBIX, KYJIBTYPHBIX U UCTOPUIECKUX
(hakTOpax CTaHOBJICHHSI MAaTEMATHKU;

- obecrieyenne cHOpMUPOBAHHOCTH JIOTHYECKOTO, aITOPUTMHUYECKOTO M MAaTEMaTHYECKOTO MBIIII-
JICHHUS;

- obecriedeHrne c(HOPMUPOBAHHOCTH YMEHHH MPUMEHATH IMOJyUYCHHBIC 3HAHUS NPU PEIICHUH pas3-
JUYHBIX 33]1aY;

- obecnieuenme c(HOPMUPOBAHHOCTH MPEJICTABICHUA O MAaTEMAaTUKE KaK 4acTH OOIEYeIOBEYECKON
KyJbTYPBbl, YHUBEPCAJIHHOM SI3bIKE HAYKH, TO3BOJISAIONIEM OMKUCHIBATh U MU3y4YaTh pealibHbIe MpOIleC-
CBI U SIBIICHHSL.

B mporpammy BKJIIOUEHO cojiepKaHMe, HalpaBlieHHOE Ha (OpMUpOBaHHUE y CTYJIEHTOB KOM-
MeTEeHIINI, HEOOXOTUMBIX 7151 KauecTBeHHOTo ocBoeHus [ITICC3 na 6a3ze ocHOBHOTO 00111€T0 00pa-
30BaHMsI C TIOJTYYEHHUEM CpPEeIHEro o01ero oopa3oBaHus;



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCHUATIIMHBI
I11.01 MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A;
IF'EOMETPUA

MaremaTrka siBisieTcss (pyHmaMeHTaIbHOM 0011e00pa30BaTeNbHON AUCHUILUTMHON CO CIIO-
KUBIIMMCS YCTOWYMBBIM COJIEP)KaHUEM U OOIIMMH TpeOOBaHUSMU K IOJATOTOBKE 00y4YatOIIUXCsl.

B npodeccuonanbHbIx 00pa3oBaTeNbHBIX Opranuzanusx, peanusyomux [IIICC3 na 6a3e oc-
HOBHOT0 00111ero 00pa3oBaHusl, U3yYeHHE MaTEMAaTHKU UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT
npoduiis mpodecCHOHATHLHOTO 00pa30BaHUS.

[Tpu ocBoenuu cnenuansaoctu CI1O ecrecTBeHHOr0 Npoduist mpodeccuoHanTsHOro 00pas3o-
BaHUS MaTeMaTHKa HW3ydaeTcs Kak Oa3oBas y4yeOHas IUCLUMIUIMHA, YYUTHIBAIOIIAs CHEHH(PHUKY
OCBaMBaeMOM CHEINATIbHOCTH.

OOu1re neny U3y4yeHust MaTeMaTHKU TPAJAUIIMOHHO PEATH3YIOTCS B UETHIPEX HANPABICHHUIX:

1) oOuiee npeacraBaeHUe 00 UIEAX U METO/IaX MATEMAaTUKH;

2) UHTEIJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIMMBIMU KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMU;

4) BocIUTaTEIbHOE BO3/ICHCTBUE.

[Ipodunuzanus neneit MaTeMaTHYECKOT0 00pa30BaHMs OTPAXKAETCA Ha BHIOOPE MPHUOPUTETOB
B OpraHu3aluy yIeOHOW JIeATeIbHOCTH oOydaromuxcs. Jns TexHudeckoro mpodums mpodeccro-
HAJIBHOT'O 00pa30BaHUs BBIOOp LieJieil cMelaeTcsi B MparMaTH4ecKoM HalpaBiIeHUU, PEAyCMaTpH-
BAaIOILIEM YCUJICHHE U pacIIMpEeHHE MPHUKIAJHOTO XapakTepa M3Y4YeHMs] MaTeMaTHKH, IpPEeuMyllie-
CTBEHHOW OpUEHTAIIMH Ha AITOPUTMUYECKHI CTUIIb ITO3HABATETILHOM JESTEILHOCTH.

N3ydyeHne mMareMaTuKU y4UThIBaIOIIEH CELU(PUKY OCBaUBAEMOM CTyJEHTaMU CIIELUaTbHO-
ctu CIIO, obecrieunBaeTcs:

- BEIOOPOM Pa3IMYHBIX OXO0/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

- (popMHpOBaHUEM CHUCTEMBl YUeOHBIX 3aJaHMi, obOecrneunBaromuX 3(p(HEKTUBHOE OCYIIECTBICHUE
BBIOpAHHBIX 11€JIEBBIX YCTAHOBOK;

- oforarieHueM CHeKTpa CTHIIeH y4eOHOH JeSTeNbHOCTH 3a CUET COIJIAaCOBAaHUS C BEAYIIMMU Jes-
TEIbHOCTHBIMU XapaKTePUCTUKAMU BBIOPAHHOM CIIeNaibHOCTH.

[TpodunbHas cocTapisomas OTpaxaercss B TpeOOBaHUAX K MOATOTOBKE 00y4aromuxcs B ya-
CTH:

- o0Imel cucTeMbl 3HAHHWM: cojiepKaTelbHble MPUMEPhl HCIIOJIb30BAaHUS MaTeMaTHYeCKUX UaAed U
METOJIOB B MPO(ECCHOHATBHON AESITETbHOCTH;

- YMEHUH: pa3anyuue B ypoBHE TPeOOBAaHUH K CIOKHOCTH MPUMEHSIEMBIX AJITOPUTMOB;

- IPaKTHUYECKOTO MCIOJb30BaHUs IPUOOPETEHHBIX 3HAHUM U YMEHUMN: HHIUBUAYATBHOTO Y4€OHOTO
OIIbITa B IOCTPOEHUHM MATEMaTHUYECKUX MOJIEJIEH, BBITIOJTHEHUH HCCIIEA0BATENBCKUX ITPOEKTOB.

Taxum oOpazom, peanuzanus cofepx aHus Y4eOHON AMCLUUILIMHBI OPUEHTHUPYET HA MPUOPHU-
TETHYIO POJIb MPOLIECCYANbHBIX XapaKTEePUCTUK YUeOHOH paboThl, 3aBUCAIIMX OT Mpoduiis mpodec-
CHOHAJIbHOTO 00pa30BaHUs, MOJTYUYEHHs ONBbITa UCIIOJIb30BAHUS MAaTEMATHKU B COJEPKATEIbHbBIX U
poeCCHOHATBHO 3HAYMMBIX CUTYallUsAX MO CPABHEHHUIO ¢ (JOPMAJILHO-YPOBHEBBIMU PE3yJIbTATHB-
HBIMH XapaKTepUCTHUKAMU 00yUYEHUSI.

Conepxanue y4eOHOW IUCIMILIMHBI pa3pabOTaHO B COOTBETCTBMM C OCHOBHBIMH COZepiKa-
TEJIbHBIMU JTMHUSIMUA O0YUYEeHUS MaTeMaTHKe:

- anreOpanyeckas JIMHUS, BKIIOYAIONIAsi CUCTEMATH3AIMIO CBEICHUH 0 YMciax; U3yYeHHe HOBBIX U
00001IeHNE paHee N3YyUEHHBIX OTepalnii (BO3BEICHHUE B CTETNICHb, U3BJICYCHUE KOPHS, JIoTapupmu-
pOBaHUE, CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3y4YEeHUE HOBBIX BHJIOB YHC-
JIOBBIX BBIpAXEHUIN U QOpPMYJ; COBEPILIEHCTBOBAHUE MPAKTUUYECKUX HABBIKOB M BBIYHUCIUTEIHHOM
KyJbTYpBl, PaCIIMPEHHE U COBEPIICHCTBOBAHUE aJNTreOpanveckoro ammapara, c(opMHpOBaHHOTO B
OCHOBHOI IIIKOJIE, ¥ €ro MPUMEHEHHE K PEHICHUI0 MaTeMaTHUYeCKUX U MPUKIAAHbIX 3a/1a4;

- TEOPETUKO-(PYHKIIMOHAIbHAS JTUHHS, BKJIIOYAIOIIass CUCTEMAaTH3alMI0 U PACIIMPEHUE CBEACHUN O
(GyHKIUSAX, COBEPIICHCTBOBaHHE IpapUUecKUX YMEHUM; 3HAKOMCTBO C OCHOBHBIMHU HJCSIMH U Me-
TOJJaMH MaTeMaTHUYECKOro aHajiu3a B 00beMe, MO3BOJISIONIEM HCCIEI0BATh JIEMEHTapHbIE (QYHK-
MU ¥ pelIaTh MPOoCTeHIIe reoMeTpudecKre, GU3nYecKue 1 Ipyrue NpukiaaHble 3a1a4u;



- JINHUS yPAaBHEHUH M HEPaBEHCTB, OCHOBAHHAs HA IIOCTPOCHUU M UCCIIEIOBAaHUHM MATEMaTHYECKHX
MOJIETICH, MepeceKaroascs ¢ aNredpandecko U TeOPETUKO-(QDYHKIMOHAILHOW JIMHUSMU U BKJIFO-
Yaolas pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU ajreOpanyecKux MpeoOpa3oBaHMM JUIs perie-
HUS ypaBHEHUH, HEPABEHCTB U CUCTEM; ()OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U UCCIIEA0BATh MPO-
cTellIre MaTeMaTH4YeCKUe MOJIENIU IIPU PELIeHUH MPUKIIAJHBIX 3a/a4, 3a/1a4 U3 CMEXHbIX U CIeLH-
QJIbHBIX JTUCLUILINH;

- FeOMETpUYECcKasi JIMHUS, BKJIIOYAIOILAsl HAarJIsgIHbIE MPEACTaBIECHUS O IPOCTPAHCTBEHHBIX (pUrypax
U U3Y4YEHUE UX CBOWCTB, (POPMUPOBAHUE U PA3BUTHE NMPOCTPAHCTBEHHOTO BOOOPAXKEHUS, Pa3BUTHE
CIOCOOOB T€OMETPUUYECKUX U3MEPEHHM, KOOPJIUHATHOIO U BEKTOPHOI'O METO/OB Ul PELICHUs Ma-
TEMaTUYECKUX U IPUKIIAIHBIX 3a7a4;

- CTOXACTUYEeCKas JIMHUs, OCHOBaHHAs HA Pa3BUTUM KOMOMHATOPHBIX YMEHHH, MpeJICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO MUPA.

Paznensl (TeMbl), BKIIOUEHHBIE B COICp)KaHUE YU€OHON AUCHUILINHBI, SBIAIOTCA OOINUMU JUIS
Bcex mpoduiieil mpodeccHoHaTbHOr0 00pa3oBaHus U MPH BCeX 00beMax yuyeOHOro BpeMEHHU He3a-
BHCHUMO OT TOT0, SIBJII€TCS 1M yueOHas aucuuiuinHa «MaremaTuka» 6a30Boi WK IpOQHIEHOM.

B npuMepHbIX TEMATHYECKUX IUIaHAX IporpaMMbl y4eOHBIM MaTepual npecTaBieH B GopMe
YyepeyroIerocsi pa3BepThIBAHUS OCHOBHBIX COJEpPKATENbHBIX JUHUNA (anredpanyeckol, TeopeTH-
KO-(yHKIMOHAIBHOM, ypaBHEHUI U HEPABEHCTB, TEOMETPUIECKOM, CTOXaCTUYECKOH ), YTO TIO3BOJIS-
eT TMOKO MCII0JIb30BaTh MX PAcIOIOKEHHE M B3aUMOCBA3b, COCTABIATh PaOOUMi KaJleHAapHbBIN
IUTaH, TO-pa3HOMY uepedysl ydeOHbIe TeMbl (TJIaBbl yueOHWKA), YUUTBIBas PO mpodeccuo-
HaJIbHOTO 00pa3oBaHus, crneuupuky ocauBaemoi npodeccun CIIO mmm cnenuansHoctu CIIO,
rIyOUHY U3y4eHUsl MaTepuaa, ypoBeHb OATOTOBKU CTYAEHTOB IO IIPEIMETY.

N3ydenune ob1ieoOpazoBaTeabHON yuyeOHONW NUCHUIUIMHBI «MaTemMaTuka» 3aBepliaeTcs MoJ-
BEJICHUEM UTOTOB B (JOpME IK3aMEHA B paMKax IPOMEXKYTOUHOM aTTecTalluu CTyAEHTOB B IIpoLec-
ce ocoenus [ITICC3.

MECTO YYEBHOM JUCIHUTIJIMHBI B YYEBHOM ILJIAHE
VYuebnas nucnumuinHa «MaremaTrka: anredpa u Hadajla MaTeMaTHYEeCKOTO aHalli3a; TeoMeT-
pus» ABISETCA YUeOHBIM MPEIMETOM 00s13aTeNbHON MpeIMeTHOI obnacti «MaremaTrka U UHOp-
Matukay OI'OC cpegnero odiiero oo6pazoBaHus.
B yuyeOnom muane ITIICC3 yuebnas nucuuminuHa «MaTeMaTHKa» BXOAUT B COCTaB OOLIMX
0011e00pa3oBaTeIbHbIX YUEOHBIX JAUCHUILIINH, POPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX 00-
nacteit I'OC cpennero obuero o6pa3zoBaHusl.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATIIMHBI

OcBoenne cozepkaHusi yuyeOHOW IUCIHMIUIHHBI «MareMaTnkay 00eCreunBaeT JTOCTHKCHHE
CTYZICHTaMH CJIEIYIOIUX PE3yIbTaTOB:

JUYHOCIMHBIX:
- ¢(hOpMUPOBAHHOCTbH MPEJACTABICHUNA O MaTeMaTUKe KaK YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE
MOJICIIMPOBAHUS SIBIICHUH 1 TIPOIIECCOB, UICAX U METOAAaX MaTEMaTHKH,
- MIOHUMAaHKE 3HAYMMOCTH MaTEeMaTUKHU Ul HAy4YHO-TEXHUYECKOT0 Iporpecca, CpOpMUPOBAHHOCTh
OTHOIICHHS K MaTeMaTHKe KaK K 4acTH OOMICYEIIOBEUECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C HUCTO-
pHell pa3BUTHS MaTeMaTHKH, IBOJIIOIIEH MaTeMaTHYECKUX UJIEH;
- pa3BUTHE JIOTUYECKOTO MBIIIICHHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHHS, AITOPUTMUICCKON KYIIh-
TYpBl, KPUTHUYHOCTH MBIIIUIEHUS HA YPOBHE, HEOOXOAMMOM st Oyayiiei npodeccuoHanbHoOM aes-
TEJILHOCTH, JUTS POJIOJDKEHNS 00pa30BaHMs M caMO00Opa30BaHNS;
- OBJIaZICHHE MaTeMaTHYECKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOAMMBIMH B MO- BCEITHEBHOW KU3HH,
IJI1 OCBOCHHS CMEXHBIX E€CTECTBCHHOHAYYHBIX AWUCIMIUIMH M AMCHHUIUIMH TPO(HECCHOHANTBHOTO
[UKJIa, /Ul ONyYeHUs oOpa3oBaHus B 00JacTsAX, HEe TPEOYIOUIMX yriIyOJeHHON MaTeMaTHYecKou
MOJITOTOBKH;



- TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTHKEHUN
BCEH KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCIEIIHOM
npodeccnoHanbHOM U 0OLIECTBEHHOMN AESITENbHOCTH;
- TOTOBHOCTh U CIOCOOHOCTH K CAaMOCTOSITEIIbHOM TBOPUECKON M OTBETCTBEHHOU JACATEIILHOCTH,
- TOTOBHOCTh K KOJUIEKTMBHOW paboOTe, COTPYIHHYECTBY CO CBEPCTHHUKAMHU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, yUeOHO-UCCIIeIOBATEILCKOM, MPOSKTHON U IPYTUX BUJAX NEATCILHOCTH,
- OTHOILIEHUE K MPO(PECCUOHANBHOMN JeSITeIbHOCTA KaK BO3MOKHOCTH yYacCTHsl B PEIICHUU JTUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

MemanpeomemHnix:
- YMEHHE CaMOCTOSTEJIbHO OMNPEEIATh eI JIEATEIbHOCTH U COCTAaBJATh IUIAHBI JACSTEIbHOCTH;
CaMOCTOATENIbHO OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; UCIIOJIb30BATh
BCE BO3MOXKHBIE PECYPCHI JIsi JOCTHXKEHHS TIOCTABJICHHBIX II€JIEd U pean3alliy IJIaHOB JACsTelb-
HOCTHU; BBIOMPATh YCIEUIHbIE CTPATEIHH B Pa3IMUHbIX CUTYaLIUAX;
- YMEHHE MPOJYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM ACSATEIHHOCTH,
YUUTHIBATh MO3ULIMU APYTUX YYACTHUKOB JIEATEIBHOCTH, 3 (HEKTUBHO pa3pemiaTh KOH(PIUKTHI;
- BIIQJICHHE HABBIKAMU TI03HABATEIILHOM, YI€OHO-UCCIIEIOBATEIILCKON M MPOCKTHOU ACSITEITLHOCTH,
HaBbIKaMU pa3pelieHus MpodieM; ClIoCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY IOMCKY METO-
JIOB PEIICHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMUYHbIX METOOB MO3HAHUS;
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TI03HABATEIBHON AESITeNbHO-
CTH, BKIJIOYas YMCHHUE OPUCHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHEOOPMAIUU, KPUTUYCCKU
OLICHUBATh U MHTEPIPETUPOBATH HH(OPMALIKIO, TTOIYIAEMYI0 U3 PA3IMYHBIX HCTOYHHUKOB;
- BJIQJICHHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pe-
HUSI, UCII0JIb30BATh aJICKBAaTHBIE S3bIKOBBIE CPEJICTBA;
- BJIQJICHUC HABBIKAMH TO3HABATCIILHON PEQUICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHHA U
MBICJIUTENIbHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAaHUL] CBOErO 3HAHUS M HE3HAHUS, HO-
BBIX MO3HABATEIBHBIX 33/1a4 U CPEJICTB JUISl UX JTOCTHXKCHUS;
- IIEJIEYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATHH PelIeHUl, COOOpa3UTeIbHOCTh U MHTYHUIUS, Pa3BH-
TOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTh BOCIIPUHUMATDH KPacoTy U TapMOHUIO MU-
pa;

npeomMemmvix:
- cOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKe KaK YaCTH MHUPOBOU KyJIbTYypbl U MECTE MaTe-
MAaTHKH B COBPEMEHHOM ITUBUIIU3AINH, CITIOCO0AX OMUCAHUS SBJIICHUM peallbHOTO MHUpa Ha MaTeMa-
TUYECKOM SA3BIKE;
- ¢(hOpMUPOBAHHOCTH TIPEICTABICHUN O MaTEMAaTUUECKUX TMOHATHSAX KaK BAKHEHIIMX MaTeMaTH4e-
CKHX MOJIEJSAX, MO3BOJISIFOIIMX OMUCHIBATh M M3y4aTh pa3HbIe MPOLIECCHl U SIBJICHUS; MOHUMAaHUE
BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOCHHS MAaTEMAaTHIECKUX TEOPHUIA;
- BJIAJIEHUE METOJIaMHU JI0KA3aTeNbCTB U AITOPUTMOB PEILLICHUS, YMEHUE UX MPUMEHSTh, IPOBOAUTD
JTOKa3aTeNIbHbIC PACCYKICHHUS B XOJI€ PEIICHUS 3a/1a4;
- BJIQJICHHE CTAHJIAPTHBIMHM MPUEMAaMH PELICHUS PAlMOHAIBHBIX U UPPALMOHAIBHBIX, MTOKa3aTeNlb-
HBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW M HEPABEHCTB, X CHUCTEM; MCITOJIH30BaHUE TO-
TOBBIX KOMITBIOTEPHBIX MIPOrpaMM, B TOM UHKCIIE JUIsl TOMCKA MYTU PEUIEHUsI U WILTIOCTPALIUU pelle-
HUS YpaBHEHUN U HEPABEHCTB;
- c(OpMUPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX MOHSATHUSX MATEMaTHYECKOTO aHAU3a U HUX
CBOMCTBAX, BJIQJICHHEC YMEHHEM XapaKTepU30BaTh MOBeJAeHUE (DYHKITHI, UCTIOIb30BaHUE TOJTyYCH-
HBIX 3HAHUM U1 ONMCAHUS U aHAJIM3a PealbHbIX 3aBUCUMOCTEN;
- BIAJCHUE OCHOBHBIMH TMOHSATHSAMH O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax,
UX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh reOMeTpudeckue Qurypsl Ha
4yepTexax, MOJENAX U B pealbHOM MUPE; IPUMEHEHHE N3YUYEHHBIX CBONCTB FreOMETPUYECKUX (hUTyp
1 (OPMYII JUIS PEIICHUsI TEOMETPUUYECKUX 3a/1a4 M 33/1a4 C MIPAKTUIECCKUM COZCpKAHUEM;
- c(OpMUPOBAHHOCTDH MPEACTABICHUIN O MPOIECCaX U SBJICHUSNX, UMEIOIINX BEPOSATHOCTHBIN Xapak-
Tep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX MOHSTHSAX 3JIE€MEHTapHOU



TEOPUHU BEPOATHOCTEH; YMEHHUI HAXOIUTh U OLIEHWBATH BEPOSITHOCTH HACTYIJIEHUSI COOBITHI B MPO-
CTEHIINX MPAKTUUYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHbIX BEJIUYUH;
- BJIaJICHHE HAaBbIKaMU MCIIOJIb30BaHMUs TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM MpHU PEIICHUH 3a/au.

JINYHOCTHBIX Pe3yJIbTATOB OCBOCHHS NMPOIrPaMMbI BOCIIUTAHUSA:
JIP 4. [lposBasitomiuii ¥ JEMOHCTPUPYIOIIUN YBaKEHUE K JIIOASIM TPYJia, OCO3HAIOUIUN LIEHHOCTh
coOcTBeHHOro Tpyaa. CTpemsiiuiics K JOPMUPOBAHUIO B CETEBOU cpesie IMYHOCTHO U IpodheccHo-
HATBHOT'O KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.
JIP 7. Oco3Haromuii MpUOPUTETHYIO IEHHOCTh JTUYHOCTH YEJIOBEKA; YBAXKAIOIIUKA COOCTBEHHYIO U
9y)KYH YHUKAILHOCTh B PA3JIMYHBIX CHUTYAIUsIX, BO BCeX (hOpMax M BHJIAX JIESATEIHHOCTH.
JIP 14. [TpuoOpeTenne o0ydaronuMcs HaBbIKa OIEHKH MH(GOpMAIMU B IUPPOBOH cpefie, €€ J0CTO-
BEPHOCTh, CIIOCOOHOCTU CTPOUTH JIOTHUECKHE YMO3AKIIOYCHHS HA OCHOBAHHWH TOCTYTMAIOIICH HH-
dbopMaiuu 1 TaHHBIX.



TEMATHYECKOE INTAHUPOBAHHE

[Tpu peanusanuu comepkanus oomeoodpazoBaTenbHoN yuebnoi qucunrumnsl [1/1.01 Maremaruka:

anreOpa ¥ Havajga MaTeMaTHYECKOTO aHaIu3a; reomeTpus B npeaenax ocsoenus [IIICC3 Ha 6aze
OCHOBHOT0 00111er0 00pa30BaHus C MOTYYEHHEM CpeIHEro o0uiero o0pa3oBaHus MakCUMallbHas
ydyeOHas Harpy3ka oO0ydarommxcs coctaniseT: o cneruanbHoctr CI1O 40.02.02 IIpaBooxpaHu-
TebHas NeATeNbHOCTh - 347 yacoB. M3 HUX aynuTopHas (00s13aTenbHast) Harpy3ka oOy4Jaromumxcs,

BKJIIOYAs IPAKTUYECKHE 3aHATHS — 234 yaca; BHEay IMTOPHAs CAMOCTOSATENbHAs paboTa CTyICHTOB

- 113 4gacos.

TemMaTnyecKu MJIaH

Ne HaumenoBanue tem KounyecTBo yacoB
KonuuyectBo ayaurop-
HbIX YaCOB IIPU OYHOM
dhopme o0yuenns
Maxkcu CamocTros-
MaJbHas TeJIbHAS
HArpy3Ka B T.4. — padota
BCEro NpaKkTHYe-
CKHUX
3aHATHI
BBeaenue 2 2
Paznea 1. Aareopa 150 92 48 43
1.1 Pa3BuTHe MOHATHUS O yKCIe 14 12 8 3
1.2 OCHOBBI TPUTOHOMETPUHU 34 20 10 10
1.3 KopHu, crenienu, u gorapudmel 50 26 10 10
1.4 OyukIMn U rpadukn 32 18 10 10
1.5 YpaBHEeHUsI U HEPABEHCTBA 20 16 10 10
Pa3znen 2. Hayana  maremarmnue- 64 44 20 2
CKOro aHAJIN3a
2.1 ITocnenoBarenprHOCTH 20 14 8 10
2.2 [IpousBonHas 24 18 10 6
2.3 [lepBooOpa3Has M HHTETPAT 20 12 2 6
Paznen 3. K0M6nHaTopmcz:, CTAaTHUCTH- 60 40 16 20
Ka M Teopusi BeposITHOCTEH
3.1 Kombunaropuku 30 20 6 10
32 O1eMeHTHI TEOPUH BEPOATHOCTEH 1 Ma- 30 20 10 10
TEMaTHYECKON CTaTUCTUKU
Paznen 4. T'eomerpust 71 58 24 28
4.1 KoopauHaTs!l ¥ BEKTOPBI 14 20 4 5
4.2 [IpsiMble U MIOCKOCTH B IPOCTPAHCTBE 20 20 10 8
4.3 MHOrorpaHHUKHY U KpyTJble Tena 37 18 10 15
Hroro 347 234 108 113




COJIEP)KAHUE YYEBHOM JUCITATIINHBI

BBE/IEHUE
MaremaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTHUE-
CKOM nestenbHOCTU. Llenu v 3a7aun n3yueHuss MaTeMaTuku npu ocBoeHuu cnenuainbHoctu CIIO.
AJITEBPA
Pa3BuTHE OHATHS 0 YHCTIE
Ilenple u panuoHanbHbIC uncia. JlelicTBuTenbHBIE yucia. [IpuOMMKCHHBIC BBIYHCICHUS.
KoMmnexcHble yncia.

OCHOBbBI TPUTTOHOMETPUH
OcHOBHbIE IOHATHSA

Pagnannas mepa yrna. BpamarensHoe nukeHue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'E€HC

YHUCIIa.
OcHOBHBIC TPHTOHOMETPHYECKHE TOMKIECTBA

®opmyisl ipuBeaeHus. Popmyiisl ciaoxeHus. opmyiisl yasoenus PopmMyJisl 10JI0- BUHHOTO

yria.
IIpeoOpa3oBanust NpocTeHIIUX TPUTOHOMETPUYECKHUX BbIPAsKeHUH

IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIUN B IPOU3BEAECHUE U IIPOU3BEICHUS B

CyMMY. Buipaoicenue mpu2onomempudeckux yHKyull uepes maH2eHc noJ08UHHO20 apeyMenma.
Tpuronomerpuyeckne ypaBHeHUsl H HEPABEHCTBA

[Ipocrelinmye TPUrOHOMETPUUECKUE ypaBHEHUs. [Ipocmeliuiue mpuconomempuyecKue Hepa-
6eHcmaa.

OOpaTHble TPUTOHOMETPUYeCKHe (PYHKIMH. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus.

PannanHBIl METO U3MEPEHUS YTIIOB BPALLECHUS U CBSI3b C IPAJyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPHUECKUE TOXKAECTBA, (POPMYJIbI CIIOKEHHMSI, YIBOECHUS, Tpeodpa3oBa-
HUE CYMMBbI TPUTOHOMETPUYECKUX (PYHKIMH B MpOU3BEACHHE, TPE0Opa30BaHNEe IPOU3BEIECHUS TPU-
TOHOMETpUYeCcKUX (QyHKUuH B cymmy. [IpocTeiine TpuroHoMeTpuyeckue ypaBHEHUs: U HEPaBeH-
CTBA.

OOpatHble TpUroHOMETpUYEeCKHEe (PYHKIIMU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

KOPHMU, CTEIIEHU U JIOTAPUDPMbI

Kopnu u crenenu. Kopan HaTypanbHOI CTENEHU U3 YUCIA U UX CBOMCTBA. CTETNEHU ¢ palu-
OHAJIbHBIMU TOKA3aTENsIMU, UX CBOMCTBA. CTENEHU C IEUCTBUTENbHBIMU NOKa3zarensiMu. Cgoticmea
cmenenu ¢ 0eticmeumenbHblM noKa3amesem.

Jlorapugm. Jlorapudgm uuciaa. OcHoBHOe Jorapupmuueckoe TOXKAECTBO. JlecaTUyHbIe U
HaTypanbHble JJorapudmsl. [IpaBuna aelictuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.

IIpeodpa3oBanue aaredpanyeckux BbIpa:keHuii. [IpeoOpa3oBaHue palMoOHAIBHBIX, Hppa-
[IUOHATBHBIX CTEMEHHBIX, TOKA3aTEIBHBIX U JIOTAPU(PMUIECKUX BHIPAKCHUM.

Ilpakmuueckue 3anamuas.

Apudmerndeckue NEUCTBHUS HA YUCIAMH, HAaXOXIEHUE TPUOIMKEHHBIX 3HAYCHUN BEJIMUNH
U TIOTPEITHOCTEN BBIUMCICHUN (aOCONIOTHONH M OTHOCUTENHHOMN), CPaBHEHUE UYMCIOBBIX BBIpaXKe-
HHUI.

Brrunciienue u cpaBHEHUE KOpHEW. BhITONIHEHNE pacYETOB € paguKalamMu.

Pemenue nppannoHanbHbIX ypaBHeHH. HaxoxieHne 3HaueHu CTeneHen ¢ palluOHAIbHBIMU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBanHusi BeIpaXXCHUM, CONEpKaIUX cTeneHu. Pe-
HIEHUE TTOKA3aTeJIbHbIX YPAaBHEHUM.

Pemenue npuknaaHeix 3aaad.

Haxosxnenue 3naueHuit morapudma mo mporu3BOJIBHOMY OCHOBaHUIO. [lepexoa ot omHOTO OC-
HOBaHUS K Apyromy. Beraucnenue u cpaBHeHue norapudmos. JlorapudmupoBanue u MOTSHIUPO-
BaHUE BBIPAXKEHHUIA.



ITpuGnuxKeHHbIe BEIUMCIEHUS U PELICHUs IPUKIIAJIHBIX 3a/1a4.
Pemenue norapupMudeckux ypaBHEHHA.

®YHKIUU, UX CBOMCTBA U TPAOUKH

@yukmuu. O01acTh ONpeAeTICHUsT 1 MHOXKECTBO 3HAueHHI; rpaduk (yHKINHU, TTOCTPOCHUE
rpaduKoB QPYyHKINH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CpoiicTBa pyHKIIMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, O'PAHHYCHHOCTb, TIEPUOINY-
HOCTb. [IpoMexyTKH Bo3pacTaHusi U yObIBaHHUs, HAMOOJIbIICE M HAUMEHBIIICE 3HAYCHUS, TOUKHU DK C-
tpemyma. ['paduueckas uHTepnperanus. [Ipumepbl pyHKIMOHAIBHBIX 3aBUCHMOCTEH B PeabHBIX
npoleccax u sBIeHUsIX. Apupmerndeckue onepaunu Haj Gynkuusamu. CraoxHas GyHKIHs (KOMIIO-
sunus). [lousimue o Henpepvl@HOCMU DYHKYUL.

Oo6patubie ¢pynkuun. Obnacme onpeodenenus u 004ACMb 3HAYEHUN 00pAmMHOU GYHKYUU.
I'pagux obpamuoii pynxyuu.

CrenenHble, NOKa3aTelbHbIC, JOTAapUPMUYECKHE U TPHTOHOMETPHYECKHEe (DYHKIIHH.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIMH

Onpenenenus GyHKIMHA, X CBOMCTBA U IpadUKH.

[IpeoOpaszoBanus rpadukos. [lapamienbHbIil TIEPEHOC, CHMMETPHUSI OTHOCHTEIBHO 0Ceil KOOop-
JUHAT U CUMMETPUSI OTHOCUTEIIBHO Hayajla KOOPAMHAT, CAMMETPHUS OTHOCUTENIBHO MPAMOHN Yy = X,
pacCTsKEHHUE U CKATUE BIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamus.

[IpuMepsl 3aBUCUMOCTEN MEXAY NIEPEMEHHBIMU B PEAIIBHBIX IIPOLIECCAX U3 CMEKHBIX JUCLIH-
winH. Onpenenenue Gynkuuii. [loctpoenue u urenue rpadpukoB ¢pyHkuuil. MccnenoBanue GpyHk-
un. CBOICTBA JMHEHHON, KBaJpaTHYHOW, KYCOYHO-JIMHEHHONH M APOOHO- THMHEWHOW (DYyHKITHIA.
HenpepsiBHble 1 nepuoauueckue GyHkuuu. CBoiicTBa U rpauKu CUHYyca, KOCHUHYCa, TaHTe€HCa U
koTaHrenca. O6parnpie GyHKIUN U UX rpadguxku. OdpaTHbie TpUroHomerpuueckue ¢pyHkuuu. [pe-
obpa3oBanus rpaduka gynkuun. ['apmonndeckue xkonedbanus. [Ipuknaaneie 3agaun. Ilokaszarens-
HbIE, JJorapu(MUUYECKUe, TPUTOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3a7aHus U CBOWCTBA YMCIIOBBIX IOCIIEAOBATENBHOCTEH.
[Tonstue o mpenene nocienoBaTenbHOCTH. CyIIECTBOBaHHUE Mpezesia MOHOTOHHON OrpaHUYE€HHOM
nocienoBarenbHOCTH. CyMMHpOBaHUE TocienoBaTenbHOCTed. beckoHeuHOo yObIBaromas reomeT-
puyecKas porpeccus 1 ee Cymma.

IIpousBoanas. [loHiatue o mMpou3BOAHON (YHKIMM, €€ T€OMETPHUUECKUH U (U3NYeCKUi
CMbICH. YpaBHEHUE KacaTeabHOU K rpaguky ¢yHKIuu. [Ipon3BogHbBIE CyMMBI, pa3HOCTH, IPOU3BE-
neHus, yacTHble. [Ipon3BoIHbIE OCHOBHBIX 3JIeMEeHTapHbIX (GyHKIMA. [IpuMeneHe nporu3BoJHOM K
uccienoBaHuio GyHKUUH U nocTpoeHuto rpadukos. [Ipon3Boanbie oOpaTHON (YHKIUU U KOMIIO-
3unUU QYyHKIUH.

[Ipumepsl KCMONB30BaHUS TPOU3BOIHOM JUIsI HAXOXKACHHSI HAWIY4IIEro pelleHus B IpH-
KJIaIHBIX 3ajadax. Bropas npousBoHas, ee reoMeTpudeckuii 1 ¢puszndeckuii cMmpici. Haxoxnenue
CKOPOCTH JIJIs TIpoliecca, 3aJaHHOT0 (hOpMYJIIOi U rpad) MKOM.

IlepBooOpa3nasa u uHTerpan. [IpumeHeHune onpeneneHHOro MHTErpajga JUulsl HaXOXIAECHUS
wiomaau KpuBonuHenHoi Tpanenuu. ®opmyna Herorona—IJleitonuna. Ilpumepsl nmpuMeHeHus
MHTErpajia B (U3MKe U T€OMETPUH.

Ilpakmuueckue 3anamus.

YucoBas MOCIIEI0BaTENbHOCTD, CIIOCOOBI €€ 3a/1aHusl, BBIYUCIICHUS YJICHOB MOCIIEA0BaTeNb-
Hoctu. [Ipenen nocienoBarenbHOCTH. beckoHEUHO yObIBaroIIas reOMeTpHUecKas POrpeccHsl.

IIpon3BoaHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHeHue kacateabHOM B 00mem Buje. [Ipasuna u popmynsl nuddepennupoBanusi, Tabau-
1a MPOU3BOHBIX 3JeMEHTapHbIX (QyHKIMHA. MccnenoBanne (GpyHKIHMU ¢ TOMOIIBIO MPOU3BOAHOM.
Haxoxxnenne HauOoJbI1Iero, HAMMEHbBIIETO 3HAYEHHS U SKCTPEMabHbBIX 3HAYE€HUH (yHKIUH.
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Huterpan u nepooOpasnas. Teopema Hetorona—JleiiOnuma. [lpumeHeHne naTerpaia K Bbl-
YUCJIICHUIO (1)I/ISI/I‘ICCKI/IX BCJINYHMH U HJIOIJ.IﬂI[Cﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUsI M CHCTeMbl ypaBHeHHUil. PanyoHanbHble, UppalMOHAIbHBIC, II0OKA3aTENIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE ITPUEMBI UX pEIICHUs (Pa30XKEHUE HA MHOKUTEJIH, BBEICHHE HOBBIX HEM3BECT-
HBIX, [10JICTAHOBKA, rpauuecKuil METON).

HepaBencrBa. PannoHanbHble, MppalMOHAIbHBIC, [10KA3aTEIbHbIE U TPUTOHOMETPUUECKUE
HepaBeHCTBA. OCHOBHBIEC IPUEMBI UX PEILCHUS.

Hcnosb3oBanue cBOMCTB M rpaguKkoB (PYHKIHHA NPH pelleHMH YPaBHEHHMH M Hepa-
BeHCTB. MetoJ uHTepBanoB. M300pakeHre Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA PELICHUN
YPaBHEHUW U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

IIpukiaagabie 3axa4u

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JJIs PELICHUS CONEPKATENBHBIX 3a/1a4 U3 Pa3INYHbIX
obJsiacTeil HayKH U MPaKTHKH.

NHTtepnperanus pe3ynbrara, y4eT pealbHbIX OTPaHUYCHUMN.

Ilpakmuueckue 3anamus.

Kopuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHui. IIpeoOpazoBanue ypaBHeHuil. OCHOBHbIE
IIpUEMBI pellleHus ypaBHeHUH. Pemenue cucreM ypaBHeHui. Vcnoabp3oBaHue CBOMCTB M TpaduKoOB
(byHKUMR 1715 pelieHus] ypaBHEHH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM
DJIeMeHTbI KOMOMHATOPUKH

OCHOBHBIE TIOHATHS KOMOWHATOPUKHU. 3a/1aud Ha TOJCUET YMCia pa3MEIIeHU, TIepecTaHo-
BOK, coueTtaHuil. Pemenune 3amau Ha nepebop BapuantoB. @opmyina Ounoma Herorona. CoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. Tpeyronpauk [lackans.

DJIEeMEHTBI TEOPHH BEPOSITHOCTEH

CoObITHE, BEpOSITHOCTh COOBITHUS, CIIO)KEHHE U YMHOXXEHHE BeposTHocTel. [lonsTre o He3a-
BUCUMOCTH cOOBITHH. JIUCKpeTHas ciy4aifHas BelIMYMHA, 3aKOH ee pacnpeneneHus. YnucioBele xa-
PaKTEpPUCTUKH TUCKPETHOM CilydaiiHOH BelnuuHbL. [loHsTHE 0 3aKOHE OOJIBIINX YHCET.

JIeMEHTBI MATeMAaTHYECKOI CTATHCTUKH

[IpencraBnenue gaHHbBIX (TAOJIULBI, AMATPAMMBI, TpadUKH), FeHepaibHasi COBOKYITHOCTb, BbI-
6opka, cpeanee apupmernyeckoe, Meauana. [TonsaTre o 3ajauax MaTeMaTHYECKON CTaTUCTUKH.

Pemenue npakTuyeckux 3aja4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

Ilpakmuueckue 3anamus.

UcTopus pa3BuTusi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTaTUCTHKU U UX POJIb B pas-
JUYHBIX cdepax yeNoBeUecKoi >ku3HenesTeabHocTu. [IpaBuna komOuHatopuku. Pemie- Hue Kom-
OMHATOPHBIX 3ajad. Pa3zMmenieHus, couetanusi U nepectaHoBku. buHoM HproTOHa M TpeyroabHUK
[Tackaus. [Ipukinansbie 3aga4u.

Kitaccnueckoe onpeneneHne BEpOATHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOPEMA O CYMME BEpPO-
aTHOCTeH. Boruncnenue BepostHocTel. [Ipuknannsle 3anaun. [IpeacraBieHne 4ucio- BbIX TaHHBIX.
[TpuknagHeie 3a1a4un.

IF'EOMETPUSA
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHoe pacnosniokeHue ABYX MPSAMBIX B MpocTpaHcTBe. [lapamienbHOCTh MPSAMON U IUIOC-
koctu. [lapamnensHocTh mockocTed. [leprneHauKyaspHOCTh IPsIMON U IIOCKOCTH. llepnenauky-
JIAp Y HaKJIOHHAs. YTOJ MEXIy IMPSIMOW U IJIOCKOCThIO. JIByrpaHHbIN yroia. YToa Mexay MIOCKO-
cTaMu. [lepnenauKyIsspHOCTb ABYX INIOCKOCTEH.
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I'eomeTprueckue npeoOpa3oBaHMs MPOCTPAHCTBA: MApAJUICTBHBIA IEPEHOC, CUMMETPHS OT-
HOCHUTENIBHO IUIOCKOCTH.

[TapannensHoe mpoekTrpoBanue. [Inomanp oproronansHol npoekiuu. M3o0paxenue npo-
CTPaHCTBEHHBIX (pUryp.

MHoOrorpaHHuKHU

Bepmmmnbl, pebpa, rpaHu MHororpaHHuka. Pas3BepTka. MHororpansble yribl. Bolmykibie
MHOrorpaHHuku. Teopema Ditnepa.

[Tpusma. [Ipsmas u HaknoHHas npusMa. [IpaBmibHas npusma. [apanmnenenunen. Kyo.

IInpamupa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap.

Cummerpuu B KyOe, B mapaijiesienumnesie, B Ipu3Me U Mupamuie.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBIL.

[IpencraBienue o MpaBUJIbHBIX MHOTOTPaHHUKAX (TeTpasape, Kybe, OKTasape, 1oAeKadape U
HKOCAdIpe).

Tes1a ¥ IOBEPXHOCTH BpalleHUs

Hunuuap u koHyc. YceueHHbl KoHyc. OCHOBaHME, BBICOTA, OOKOBAsi TOBEPXHOCTh, 00pazy-
o112, pa3peprka. OceBble CEUEHUSI U CEUEHUs, NTapajlieJIbHbIE OCHOBAHMUIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

H3mepenusi B reoMeTpuu
O6beM u ero uzmepenue. MarerpansHas ¢popmyna oobema.
®opmyiibl 00beMa Ky0a, IPSIMOYTOIBHOTO TapallIeNenuIea, MPu3Mbl, IIIuHApa. DopMyisl
o0beMa MUpaMuIbl U KOHyca. DOpMyIIbI TUIOIIAIM TOBEPXHOCTEH IIIUHIPA U KoHyca. DopMyiibl
o0beMa Imapa u 1mionanu cepsl.
[TonoGue ten. OTHOIIEHUS MJIOLIa /el MOBEPXHOCTEH M 0OBEMOB MOJIOOHBIX TEIl.

KoopauHatsl 1 BeKTOpHI

[IpsimoyronbHast (AekapToBa) cUCTeMa KOOpPAMHAT B mpocTpaHcTBe. dDopmyna paccTosiHUS
MEXy ABYMS TOUKaMH. Y paBHEHUs c(hepbl, IIIOCKOCTU U MPSIMOH.

BexTopsl. Moaynb BekTopa. PaBeHcTBO BekTOpOoB. Clio’K€HHE BEKTOPOB. Y MHOKEHUE BEKTO-
pa Ha yucio. Pa3oxeHue BEKTOpa [0 HAIPABICHUAM. YTOJI MEXAy AByMs BekTopaMu. IIpoeknus
BeKTOpa Ha ocb. KoopauHats! Bektopa. CkalsipHOE IPOU3BEIEHNE BEKTOPOB.

Hcrnonb3oBaHue KOOPAUHAT U BEKTOPOB IIPU PEIICHUM MAaTEMaTUYECKUX U MPUKIAIAHBIX 3a-
Jad.

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOTO PacCIOJIOKEHUS NPSAMBIX. YTOJI MEXIAy NpsAMBIMU. B3anmHoe pacnoiio-
JKEHUE MPAMBIX U IUIOCKOCTer. [lepneHquKysap U HakiIOHHAs K INIOCKOCTH. YTOJI MEXKY IIPSIMOU U
IJIOCKOCTBIO. Teopembl O B3aMMHOM PACIOJIOKEHUHU MPSIMON M INIOCKOCTH. TeopeMa o Tpex mep-
NEHAUKYJIApax.

[Ipu3Haky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHANKYISIPHBIX INIOCKOCTEH.

PaccrosiHME OT TOYKH 10 INIOCKOCTH, OT MPSAMOM 10 INIOCKOCTH, PACCTOSTHUE MEXKIY IUIOCKO-
CTSIMH, MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU, MEKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

[TapamiensHOE NPOEKTUPOBAHUE U €TI0 CBOMCTBA. TeopeMa 0 IUIOIIaau OPTOrOHAIBHOM IIPO-
€KL MHOTOYTOJIbHIKA. B3anMHOe pacnosokeHue NpoCcTpaHCTBEHHBIX QUTYD.

Paznuunble BUIBI MHOTOTpaHHUKOB. VX m3o0paxenus. CeueHusi, pa3BepTKH MHOTOIpaHHU-
koB. [lnmonmane moBepxHocTH. Buiabl cumMmerpuil B npoctpancTBe. CHMMeETpUs Tell BpallleHUs H
MHOT'OI'paHHHUKOB. Beruucnenue miomazaei u 00beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJIUHAT B TPOCTPAHCTBE.

YpaBHeHHE OKPY>KHOCTH, cepsl, INIOCKOCTH. PaccTostHue Mexay Toukamu. J[eficTBus ¢ Bek-
TOpaMH, 3aJaHHBIMU KoopAuHaTaMu. CKalsIpHOE NMPOU3BEACHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE
IIPSAIMOM U INIOCKOCTU. VIC1I0/1b30BaHNEe BEKTOPOB IIPU 10KA3ATEIBCTBE TEOPEM CTEPEOMETPUHN.
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JInst BHEayIUTOPHBIX 3aHATUM CTYJIEHTaM Hapsly ¢ pEHIEHUEM 3a7a4 U BBIITOJIHEHUS MTPAKTH-
YeCKUX 3a/IaHUN MOKHO TPEUIOKHUTHh TeMbI HUCCIEA0BATEIbCKUX U pedepaTuBHBIX padoT, B KOTO-
PBIX BMECTO CEpUM OTAENBHBIX MEJIKUX 3a7a4 U YIPaKHEHUHN MPEeAJIaraloTCs CIOKETHBIEC 3aJaHMs,
TpeOyIoe JIUTEIBHON paboThl B paMKax OJHON MaTEeMAaTHYECKOH CUTyaluu. DTU TEMbI MOTYT

OBITH KaK HHIUBHUAYAJIbHBIMHA 3aJaHUsAMU, TaK U I'PYIIIIOBBIMU JJIsI COBMECTHOI'O BBIIIOJTHCHUA HC-
CJICJOBaHUA.

Ilpumepnvie memul pehepamos (00K1a008), UCC1€008aMENbCKUX NPOEKMOE
HenpepsiBabie 1po6H.

IIpuMeHeHre CI0KHBIX MPOLEHTOB B YKOHOMUYECKUX pacyeTax.
[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3HauYEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anue NpsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.

['paduueckoe pelieHue ypaBHEHUI U HEPABEHCTB.

[IpaBunbpHBIE U OTYNPABUIbHBIE MHOTOIPAHHUKHU.

Konunueckue ceueHust 1 uxX NpUMEHEHUE B TEXHUKE.

10 [Tonstue nuddepeHnmana u ero MPUIOKEHUS.

11. Cxembl MOBTOPHBIX UCTIBITAHUN bepHysim.

12. UccnenoBanue ypaBHEHUI U HEPABEHCTB C TAPAMETPOM.

VO NG AW~
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH CTYIEH-

TOB

Copep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BUAOB JIeSITEJIHOCTU CTYI€HTOB (Ha YPOBHE
YueOHbIX AeilicTBHIA)

BBenenue

O3HAaKOMJICHHE C POJIbI0O MAaTEMATHKU B HayKe, TEXHUKE, IKOHOMUKE, HHPopmMa-
IUOHHBIX TEXHOJIOTHSIX M MPAKTHYCCKOMN eATeIbHOCTH. O3HAKOMIICHHE C LIEISIMU
W 3aJ]ayaM¥ M3YYCHUS MaTeMaTUKHU Npu ocBoeHuu npodeccuii CI1O u cnenuanb-
Hocreit CI10

AJITEBPA

Pa3Burne noHsaTHA 0 UKCIE

BrimonHenne apudMeTHUCCKUX NEHCTBUN HAJ YUCIAMHU, COYETas YCTHBIC W
MUCBMEHHBIC MpHEeMbl. HaxokaeHue MPUONMKCHHBIX 3HAYCHUN BEIUYMH W II0-
TPEIIHOCTEH BBHIYHUCICHUH (a0COMOTHOH M OTHOCHTENIBHOM); CPAaBHCHUE YHUCIIO-
BbIX BbIpakeHuil. HaxoxneHue ommOOK B MpeoOpa3oBaHHUSIX U BBIYHUCICHHSIX
(OTHOCHTCS KO BCEM IMYHKTaM MPOTPAMMBI)

Kophu, crenenn, jorapugmsi

O3HaKOMIIEHHE C MOHATHEM KOPHS N-H CTENEHH, CBOMCTBAMH PaJUKaNOB M IIpa-
BUJIAMHU CpaBHEHHs KOpHell. POpMyIHpOBaHUE OMNpEAEICHUS KOPHSI M CBOWCTB
KOpHEell. Beruncnenue u cpaBHEHHE KOPHEH, BBIIOIHEHUE MPHKUIKA 3HAYECHUS
kopHs. [IpeoOpa3zoBaHme YHCIOBBIX M OYKBEHHBIX BBIPaKCHHH, COIEpIKAIINX
paaukaibl. BelmonHeHue pacueToB o (GopMyiiaMm, COICpKallM pajuKaibl, OCy-
IIECTBIISAS HEOOXO0AUMBIE MIOACTAaHOBKH M Ipeodpa3oBanus. OnpenenaeHne paBHO-
CUWIBHOCTHU BBIP@XEHUH ¢ paaukanaMu. PeleHue uppanuoHaIbHBIX YpaBHEHUHU.
O3HaKOMJICHHE C IOHATHEM CTENCHM C NeHCTBUTENBHBIM IMOKa3aTeraeM. Haxox-
JICHUE 3HAYCHWH CTEIEeHM, UCIOJIb3Ys NMPH HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIC
cpeAcTBa. 3amichIBaHNE KOPHS N-il CTENIEHH B BUJIE CTENICHHU C JIPOOHBIM IOKa3a-
TeneM U Hao0opoT. @opMynHpoBaHIE CBOMCTB CTereHel. Brrancienue crenene
C pAalMOHANBHBIM IOKAa3aTeleM, BBIIOJIHEHUE NPUKUAKH 3HAYEHHs CTEICHU,
cpaBHeHHe creneHeil. [IpeoOpa3oBaHne YHCIOBBIX M OYKBEHHBIX BBIPaKCHHH,
CoJIepKalNX CTENEHH, NPUMEHsS CBOWCTBA. PelleHne mokasaTelbHBIX ypaBHeE-
Huil. O3HaKOMJIEHHE C IPUMEHEHHEM KOPHEM M CTENEHEeW NpH BBIYHCICHHUU
CPeIHMX, IEIEHUN OTpe3Ka B «30J0TOM CEYEHHMW». PellleHne NMpUKIagHbIX 3a1a4
Ha CJIOXHbIE TPOIEHTHI

IIpeoGpa3oBanue anredopaunye-
CKHX BbIPaKeHHIt

Brimonnenne nmpeobpa3oBaHuil BeIpaXeHUH, IpIMeHEHHE (HOpMYJI, CBSI3aHHBIX CO
CBOMCTBaMHU cTerneHeil u jorapupmon. OnpeneneHue o0IacTu JTOMYCTHUMBIX 3Ha-
YeHHIi JjorapuMuuecKoro BelpakeHus. PerieHue jorapuMuuecKix ypaBHEHHi

OCHOBBI TPUTTOHOMETPHUHA

OcCHOBHBIE MOHATHS

I/I3y‘-IeHI/Ie paanaHHOro METOoAa U3MCPECHHA YTJIOB Bpalll€HUA U HUX CBA3U C rpa-
JTycHOU Mepoil. M3o0pakeHHne yTioB BpalleHHsS Ha OKPYXKHOCTH, COOTHECEHHE
BEJIMYMHBI yTJla C €ro pacrnojiokeHrueM. opMyIupoBaHHE ONPEEICHUN TPUTO-
HOMETPHYECKUX (DYHKIMH JUIs YIIIOB TIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJILHOTO
TPEYToJbHUKA U 00BSICHEHNE HX B3aUMOCBSI3H

OcHOBHbIE TPUTOHOMETPHYe-
CKHE TOKIeCTBa

[TpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB JJISI BHIYMCICHUS 3Ha-
YEeHHH TPUrOHOMETPHIECKUX (PYHKIMH 110 0JTHOM N3 HUX

IIpeoGpa3zoBanusi mpocTeimmnx
TPUTOHOMETPUICCKHUX BbIpa-
JKEeHH I

H3y4yeHne ocHOBHBIX ()OPMYJI TPUTOHOMETPHHU: (POPMYJIBI CIOKEHHUS, YIABOCHUS,
npeoOpa3oBaHMsl CYMMbI TPUTOHOMETPHUYECKMX (YHKIMH B NPOW3BEICHHE H
MPOU3BECHUS B CyMMYy U NIPUMEHEHHUE IPU BBIUUCIEHUH 3HAUCHHS TPUTOHOMET-
PHUYECKOTO BBIPAXKEHUS U yIpouleHus ero. O3HaKOMIIEHHE CO CBONHCTBAMU CUM-
METPHUH TOUYEK Ha €JMHUIHOIN OKPYXHOCTH M NMPUMEHEHHE WX JUIA BhIBoAa (op-
MYJI IPUBEICHHS

IIpocreiimine TPUroHOMETPH-
YyeCKHe ypaBHEHUs] U HepaBeH-
CTBa

Pemenne mo ¢opmynaM M TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIINX TPHTOHO-
METPUYECKUX ypaBHEeHHUH. [IpuMeHeHHe OOIMX METONOB PELICHHS ypaBHEHHH
(mpuBeneHNe K JIMHEHHOMY, KBaJpaTHOMY, METOA DPA3IOKEHHUS Ha MHOXHTEIH,
3aMEeHBI NIEPEMEHHO) PU PEIICHHH TPUTOHOMETPHUYECKUX ypaBHEHUI. YMeHHe
OTMEUaTh Ha KPyre PelIeHUs] IPOCTEUIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC, apK-
TAHT€HC YUCJIA

O3HaKOMJICHHE C IOHATHEM OOPAaTHBIX TPUTOHOMETPHUYECKUX (YHKINH.
W3y4yeHnue omnpeneneHni apKkCHHyca, apKKOCHHYyca, apKTaHTeHca 4Kcia, GopMy-
JMPOBaHHE HX, M300paKEHUE Ha eIUHUYHON OKPY>KHOCTH, IPUMEHEHHE TIPH pe-
LIEHUHU YpaBHEHUH

®YHKIIUU, X CBOMCTBA U TPA®UKH

®Oynxnun. [lonsitue o Henpe-
PBIBHOCTH (PYHKIIUH

O3HaKOMIICHHE C IIOHSATHEM HepeMeHHOﬁ, npumMepamu 3aBUCHUMOCTEH MCKAY
TNEPEMCHHBIMHU. (O3HaKOMJICHHE C HOHSITHEM Fpa(i)I/IKa, OIMNpPCACIICHUEC MTPUHAIIICIK-
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HOCTH TOYKHU rpaduky ¢yHKimu. OnpeneneHue 1o Gopmyse npocreiieii 3aBu-
CHUMOCTH, BHJa ee rpaduka. Beipaxenue no opmye oxHON nepeMEHHO depes
npyrue. O3HakOMJIEHHE C oOIpeaeneHreM (yHKuuY, (OpMyJIHpPOBAaHHE €ro.
Haxoxnenue obnactu onpeseneHus U 00nacTy 3Ha4eHui QyHKIIH

CpoiicTBa ¢pynknuu. I'paduye-
ckasi uHTepnperanus. Ilpume-

pbI GYHKIHOHAIBHBIX 3aBUCH-
MOCTeil B peajibHBIX IIpoueccax
U SIBJICHUSAX

O3HakoMJIeHHE C TpuMepaMu (YHKIIHOHAJIbHBIX 3aBUCHMOCTEN B pealbHBIX MPO-
[eccax U3 CMEXKHBIX AUCHUIUIMH. O3HaKOMIIEHHE C JOKa3aTelIbHBIMU PAcCyKae-
HUSMH HEKOTOPBIX CBOWCTB JIMHEHHOW M KBaJpaTHYHOW (PYHKIUH, MpOBEICHHE
WCCIICOBaHMA JTMHEWHOW, KyCOYHO-TMHEHHON, APOOHO-ITMHEHHON M KBaJpaTHd-
HOW (QyHKIMHA, moctpoeHue ux rpadukoB. IlocTpoeHne m uyteHHe rpaduKOB
¢yaxouid. VccnenoBanne Qynkuun. CoctaBieHne BUAOB QYHKIHN 1O JaHHOMY
YCIIOBHIO, PEIICHNE 3314 Ha SKCTpeMyM. BrimonHenne npeobpas3oBanuii rpadu-
Ka QyHKIMH

OoOpaTHble GyHKUNHU

N3y4yenne moHATHA 00paTHON (yHKINH, OTPEENICHNE BUIA U 1I0- CTPOCHHUE Ipa-
(huka oOpaTHON (GYHKINHM, HAXOXKIECHHUE ee 00IaCTH OTpeICICHUS ¥ 00JIaCTH 3Ha-
yeHuid. [IpumeHeHne cBoicTB QyHKIMIT MPU MCClIeIOBaHNK YPaBHEHUH M pellle-
HHH 33124 Ha 3KcTpeMyM. O3HaKOMIICHHE C TIOHSATHUEM CIIOXKHOW ()YHKIMU

Crenennble, NoKa3aTejbHbIE,
Jiorapu(ppmMmuvecKue U TPUTOHO-
MeTpuyeckue pynkuun. O6-
paTHbIe TPUTOHOMETPHYECKHE
pyHkuun

Brrunciienue 3HaueHUi (GyHKIMN MO 3HAYCHUIO aprymenTa. OnpeneneHue mojo-
JKCHUSI TOYKM Ha Tpaduke 1Mo ee KOOpAuHATaM W HaoOopoT. McmombzoBanue
CBOMCTB (pyHKUMIT 1JIs1 cpaBHEHMsI 3HaUeHHH cTeneHed u jorapudmos. Iloctpoe-
HHe rpadUKOB CTENEHHBIX U JiorapudMuueckux QyHKIMH. Penienue nokazarens-
HBIX H JIOTapU(MHUUYECKUX YPAaBHCHUH M HEPABEHCTB MO M3BECTHBIM AJIITOPUTMAM.
O3HaKOMJICHHE C MOHATHEM HETPEPHIBHOW MEPHOINIECKON (yHKIMHU, HOpMYITH-
pOBaHKE CBOIMCTB CHHYcCa U KOCHHYCa, IIOCTpOeHNE UX rpadukoB. O3HAKOMIICHUE
C TIOHATHEM TapMOHHYECKHX KOJIcOaHWH M MpUMEpaMu rapMOHHYECKHX KojeOa-
HUH 7SI ONMCAHUS MIPOLECCOB B (PM3UKE M IpYyTruX obsacTsax 3HaHMA. O3HaAKOM-
JICHWE C MOHSATHEM pa3pbIBHOM meproaudeckod (yHKIuH, (GopmynmpoBanue
CBOMCTB TaHTreHca M KOTaHIeHCa, NOCTpoeHue ux rpadukos. I[IpumeneHue
CBOWCTB (DYHKIMH JUIi CpaBHEHHs 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKLH,
peLIeHUsl TPUTOHOMETPHYEeCKUX ypaBHeHUil. [TocTpoeHue rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKLIMI U ONpeJesieHne 1o rpagukaMm Mx CBOicTB. Bbi-
MOJIHEHHUE NPeobpa3oBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaemoBaTe IbHOCTH

O3HaKOMJICHUE C MOHATHUEM YHCIOBOM IOCIENI0BATENLHOCTH, clloco0aMu ee 3a-
JIaHWS, BBIUYUCIICHISIMU ee WieHOB. O3HaKOMJICHHE C MOHATHEM IIpejiena IMmocie-
JoBaTenbHOCTH. O3HAKOMIIEHHE C BBIYHCIEHHEM CyMMbI OECKOHEYHOT'O YHCIIOBO-
TO psijia Ha IPUMEpPE BBIYNCIICHNS! CYMMbI OECKOHEUHO yOBIBaroLel reoMeTpude-
cKolf mporpeccun. Perrenne 3aad Ha npuMeHeHHe (HOPMYJIBI CYyMMBbI OECKOHEYHO
yOBIBaIOIIEH TeOMETPUUECKOI MPOrpeccuu

IIpousBoaHas u ee npuMeHe-
HHUe

O3HaKOMJICHHE C TIOHATHEM NPOW3BOJHON. M3ydeHwe u (opmynmpoBaHue ee
MEXaHUYECKOr0 U F€OMETPUYECKOrO CMBICIIA, U3yYEHHE aIrOPUTMa BBIYUCICHUS
MIPOM3BOHON Ha MPH- MEPe BBIYUCICHUS MTHOBEHHOW CKOPOCTH M YTJIOBOTO KO-
s dunmenta kacatenbHol. CocTaBlieHHE YpaBHEHUS KacaTelbHON B 00IEM BU-
ne. YcBoenue mpaBwil nud(GepeHIPOBaHUs, TaOMHIIBI TPOU3BOIHBIX JJIEMEH-
TapHBIX (QYHKIWHA, IpUMeHeHne 1 aruddepeHIupoBanns (QyHKIMHA, cocTaBe-
HUSl ypaBHEHUS KacaTenbHOW. V3ydeHHe TeopeM O CBSI3M CBOMCTB (PYHKIMH U
MIPOM3BOTHON, GopMynnpoBka ux. IIpoBeneHne ¢ MOMONIBI0 TPOU3BOIAHOMN HC-
cieioBaHusl (DYHKIMH, 3a- JAHHOW (OPMYJIOH. YCTaHOBJICHHE CBSI3U CBOWCTB
(YHKIIMM ¥ IPOM3BOHOM 10 mX rpadukam. [IpuMeHeHre Npon3BOIHOM 11 pe-
IIeHWs 3a/a4 Ha HAXOK/AeHHE HauOOJbIIEro, HAaMMEHBLIETO 3HAYEHHsS M Ha
HaXO0XJEHUE IKCTpEMyMa

IlepBooOpa3Hast 1 HHTerpaJ

O3HaKOMIJICHHE C MOHATHEM HHTErpalia W IMepBooOpasHoil. M3ydeHue mpasuiia
BBIYUCIICHUS TIEpBO0Opa3HOil 1 TeopeMbl HetoToHa— JleliOnuma. Pemenne 3anau
Ha CBsI3b IEPBOOOPA3HOI M ee MPOU3BOJHOM, BBIYHMCIECHHE IEPBOOOPa3HOM s
nMaHHOH (yHKIMH. Pemrenne 3amad Ha MPUMEHEHNE MHTETpaa ISl BBIYMCICHUS
(hM3MYECKHUX BEITMYMH M IUIOIAIeH

YPABHEHHWSA 1 HEPABEHCTBA

YpaBHeHUSI U CHCTEMBI YPaB-
HeHuii HepaBeHcTBa u cucre-
MbI HEPABEHCTB C AByMsI nepe-
MEHHBIMU

O3HaKOMIJICHHE C MTPOCTEUIIMMH CBEACHUSIMH O KOPHAX alre0pandeckux ypaBHE-
HUW, TIOHATHUSIMH HCCIIEOBaHUS YPAaBHEHHM M cHUCTeM YypaBHeHHH. M3yuenue
TEOpHH PaBHOCWIHHOCTH YPaBHEHHUH U ee mpuMeHeHus. [loBTopeHne 3amucu pe-
IICHUS CTAHIAPTHBIX ypaBHEHHUH, IPHEMOB IpeoOpa30BaHus ypaBHEHUH AT CBe-
JICHHUS K CTAaHJAPTHOMY ypaBHEHHIO. PemieHne palnoHanbHbIX, HPPAIIHOHATBHBIX,
MOKa3aTeIbHBIX U TPUTOHOMETPUUYECKUX ypaBHeHUH u cucteMm. Mcnosb3oBaHnue
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CBOHCTB U rpauKoB QYHKIMI U151 pelieHus: ypaBHeHuil. [loBTopeHre 0CHOBHBIX
MIPUEMOB pelIeHus cucTeM. PeleHne ypaBHEHHUH ¢ MPUMEHEHUEM BCEX MPUEMOB
(pasznoxeHuss Ha MHOXMWTENM, BBEACHHUS HOBBIX HEU3BECTHBIX, IOJACTaHOBKHU,
rpaguyeckoro mMeroja). Pemenne cucreM ypaBHEHHH C NPUMEHEHHEM pasiind-
HBIX croco0oB. O3HaKOMIIEHHE C OOIIMMH BONPOCAMH DEIICHHS HEPaBEHCTB H
UCIIOJIb30BAaHUE CBOWMCTB M rpaMkoB (QyHKLIUI NpH peleHnH HepaBeHCTB. Pe-
IIEHNE HEPABEHCTB M CHCTEM HEPABEHCTB C MIPHMEHEHUEM PA3IIMUHbIX CIIOCOO0B.
[TpumeHeHne MaTeMaTHYEeCKHX METOJOB JUIS PEIICHHSA COAEpKaTeNbHBIX 3a/1ad
W3 Pa3IMYHBIX 00JacTe HAyKH U MPaKTUKU. VIHTepnpeTupoBaHUE pe3ysIbTaToB C
YYETOM peallbHBIX OTpaHUYCHHUN

QJIEMEHTHI KOMBUHATOPUKHA, TEOPMU BEPOSITHOCTEN M CTATUCTHKH

OcCHOBHBIE NOHATHS KOMOMHA-
TOPUKH

Wzydenne npaBrira KOMOMHATOPUKN M MIPUMEHEHHE TIPH PelIeHHH KOMOUHATOP-
HBIX 3a3/1a4. PemeHne KOMOMHATOPHBIX 3a/la4 METOJOM Iepebopa W IO MPaBHILY
yMHOKeHUS. O3HaKOMIJICHHE C TOHSATHAMH KOMOMHATOPHKH: pa3MEIICHUSIMH,
COYCTAHUSIMHU, NIEPECTAHOBKAMU U (popMysiaMu sl uX BerauciacHus. OObsACHeHUE
U IpUMEHEHHE (GOPMYJT JJIs BHIUMCIICHHS Pa3MEIICHUHN, IEPECTAHOBOK M COYeTa-
HU# Tpu penieHuu 3agad. O3HakoMieHue ¢ 6MHOMOM HBIOTOHA U TPEyroibHU-
koM Ilackans. Pemienne npakTuyeckux 3aiad ¢ UCMOJIb30BAHUEM MOHATUHN U Mpa-
BUJI KOMOWHATOPHKH

JJieMeHTbI TEOPUU BEPOATHO-
creii

N3yyeHne KiacCMUeCKOro OMpeAeNeHUs] BEPOSTHOCTH, CBOWCTB BEPOSTHOCTH,
TEOPEMBI 0 CyMMeE BEpOSTHOCTeH. PaccMOTpeHNe mpUMepOB BBIYMCICHHUS BEpO-
SITHOCTEH. Perenne 3a1a4 Ha BRIYHCICHUE BEPOSITHOCTEH COOBITHH

IIpeacraBiaenue JaHHBIX (TA0-
JIMLBL, JMATPaMMBbl, rpaguKu)

O3HaKOMJICHHE C NpeACTABIICHUCM YHCJIIOBBIX JAHHBIX U UX XAPAKTCPHUCTUKAMHU.
Pemenne MPAKTUYCCKUX 3a/1a4 Ha 06pa60TI<y YHUCJOBBIX JaHHBIX, BBIYHUCICHUE UX
XApaKTCPUCTUK

IF'EOMETPHUSA

IIpsiMbIe U MVIOCKOCTH B NPO-
CTpPaHCTBe

®opMynHpOBKa U MPHUBEICHUE N0KA3aTEeIbCTB NPU3HAKOB B3aMMHOTO PACHOIO-
JKEHMA TPAMBIX U INIOCKOCTEH. Pacrno3HaBaHue Ha yepTekax U MOAEIX pasiny-
HBIX CIIy4acB B3aHMHOIO PACIOJIOKEHHS MPSAMBIX M INIOCKOCTEH, apryMEHTHPO-
BaHUE CBOUX cyxkJeHuil. DopMynupoBaHue ONpPECIICHUN, IPU3HAKOB U CBOMCTB
NapajuIeJIbHbIX U INEPIEHJUKYJISPHBIX IUIOCKOCTEH, NBYTPaHHBIX U JIMHEHHBIX
yIJIOB. BBINOIHEHHE NOCTPOEHUS YIVIOB MEXKAY INPSAMBIMM, NPSIMOM M ILIOCKO-
CTBIO, MEXJY IUIOCKOCTSIMM IO OIMCAHMIO U PACIO3HABAHUE HUX HAa MOJEIIX.
IIpuMmeHeHre NPU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSAMBIX U IUIOCKOCTEH MpuU
pemeHny 3amad. M3o00pakeHHe Ha PUCYHKAaX M KOHCTPYHMPOBAHHME HAa MOJAEIIIX
HNEPHIEHAUKYIISIPOB M HAKIOHHBIX K INIOCKOCTH, IPSMBIX, HapaieIbHbIX ILIOCKO-
CTeH, YIIIOB MEXIy HPSIMOM M IUIOCKOCThIO M 000CHOBaHME TOcTpoeHus. Pemre-
HHE 33]a4 Ha BBIYUCIIEHUE F€OMETPHUUECKUX Beln4YHH. ONUCBIBAHUE PACCTOSHUS
OT TOYKHU J0 MIOCKOCTH, OT MPSIMOH 10 MIIOCKOCTH, MEXY MIOCKOCTAMU, MEXKIY
CKPEIIMBAIONIIMUCS NPSMBIMH, MEX/y IPOU3BOJIBHBIMU (PUTypaMu B MPOCTPaH-
ctBe. DopMyupOBaHKE U JOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSX (Te€o-
PeM CylecTBOBaHMs, CBOMCTBa). V300paxeHne Ha yepTekax U MOJEIIX paccTo-
STHUSL 1 000CHOBaHME CBOUX CyXAeHUH. OnpeeneHne U BHIYUCICHNE PAaCCTOSHUH
B mpocTpaHcTBe. [Ipumenenne GopMmys M TeopeM IUTAaHUMETPHU IS PELICHUS
3aga4y. O3HaKOMJIEHHE C MOHATHEM MapajuIeIbHOTO MPOCKTUPOBAHUS U €T0 CBOM-
crBaMu. POpMyJIMPOBaHUE TEOPEMBI O IJIOLIAAN OPTOrOHAIBHON MIPOEKIUU MHO-
royroipHuKa. [IpuMeHeHne Teopuu aisi 00OCHOBAaHUSI OCTPOCHHUH M BBIYHCIIE-
HU. ApryMEHTHpPOBaHHE CBOMX CYXXIECHUH O B3aUMHOM pPAacIOJIOKEHUH IIpO-
CTPaHCTBEHHBIX (HUTYp

MHoOrorpaHHUKH

OnucaHue U XapaKTepUCTUKA Pa3IMYHBIX BUIOB MHOTOTPAHHUKOB, MEPEUHCIIE-
HHE MX JJIEMEHTOB M CBOMCTB. [300pa)keHHE MHOTOTPAaHHUKOB W BBINOJTHEHUE
MOCTPOCHMSI Ha M300paKEHUSIX M MOJEISIX MHOTOTPaHHHMKOB. Brramcienue nu-
HEWHBIX AJIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX KOH(UTYpauusixX, apryMeHTH-
pOBaHME CBOMX CYXICHUN. XapaKTepUCTHKA U N300paKeHNE CEUCHHS, PA3BEPTKH
MHOTOTPaHHUKOB, BBIYUCIICHHE IUIONIaed moBepxHocTe. IlocTpoenue mpo-
CTEHWINX ceueHnd KyOa, mpu3Mbl, mupaMuabl. [IpuMeHnerne (pakToB U CBEICHUN
13 TiannMerpun. O3HaKOMJIEHHE C BHIaMU CUMMETPUH B MPOCTPAaHCTBE, Pop-
MYJIMPOBAaHHE OMpEeIeHUN U CBOMCTB. XapaKTepUCTHKAa CUMMETPHUM Tell Bpa-
LIEHUsI 1 MHOTOIpaHHUKOB. IIprMeHeHue CBOICTB CUMMETPUU IPU PELLIECHUU
3agad. Vcrionp3oBaHUe MPUOOPETEHHBIX 3HAHUH JUTS NCCIIEOBAaHHUS U MOACIHPO-
BaHMs HECJOXKHBIX 3a1ad. V300paskeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIINOJI-
HEHME PUCYHKOB I10 YCJIOBHSM 3aJa4
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TeJia M NOBEPXHOCTH Bpallie-
HHUS

O3HaKOMJICHHE C BHJAMHU TeJl BpallieHHs, (OPMYJIMPOBaHUE WX ONpPEIENICHU U
cBoiicTB. POpMYIMPOBAHUE TEOPEM O CEUEHUU ILIapa INIOCKOCTBIO U IIOCKOCTH,
KacaTeJIbHOI K cdepe. XapakrepucTHKa U H300pa)keHHe TeJl BpallleHHs, UX pa3-
BEpTKH, cedeHus. PemieHue 3agay Ha MOCTPOCHUE CEUECHUH, BBIUUCICHHUE JUIMH,
paccTosiHu#, yrios, miomaneil. IIpoBeneHne nokazaTenbHBIX pacCyXACHUN IpH
pemeHny 3aaad. IlpuMeHeHue CBOMCTB CUMMETPHM NPU PEIIEHUH 3a4a4 Ha Tesa
BpallleHus, KOMOMHAIMIO Tel. M300paxxeHne OCHOBHBIX KPYTJIBIX TET M BBINOJI-
HEHUE PUCYHKA I10 YCIOBHIO 331241

HN3mepenus B reomeTpumn

O3HaKOMJICHHE C MOHATHAMH IUIOIAANd M 00beMa, akCHOMaMU M CBOWCTBAaMU.
Pemenne 3amau Ha BBIYMCICHUE TUIOMIAJECH INIOCKUX (PUTYyp C IPUMEHEHHEM CO-
OTBETCTBYIOMNX (GopMyT U (PaKkTOB M3 IIIAHUMETPUH. V3ydeHne Teopem O BbI-
YHCIEHNH OOBEMOB IIPOCTPAHCTBEHHBIX TEJ, PEHICHHE 3a/7ad Ha NPHMEHEHHUE
(opmys BeraucieHHsT 00beMOB. M3ydeHne GpopMya Uil BBIYHCICHUS IUIOMAIeH
MOBEPXHOCTEl MHOTOIpaHHUKOB M Ted BpauieHus. O3HaKOMIJIEHHE C METOJOM
BBIYMCIICHHS IUIOIIAAN MOBEPXHOCTU cdephl. PeiieHne 3anad Ha BBIYHCICHHE
IUIOIAieH TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEJ

KoopmmaTu H BEKTOPbI

O3HakOMJIEHHE C TOHITHEM BeKTopa. M3ydeHne qekapToBON CHCTEMbI KOOPAUHAT
B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJlaHHbIM KOOpAMHATaM TOYEK U IIOCKOCTEH,
Hax0JIeHHE KOOPANHAT TOYEK.

HaxoxneHue ypaBHEHHH OKPYKHOCTH, Cephl, INIOCKOCTH. BrryrcieHne paccro-
SITHUA MEXy TOUKaMHU.

W3yyenne cBONCTB BEKTOPHBIX BEIMYUH, MPABUI Pa3JI0KEHUS BEKTOPOB B TPEX-
MEpPHOM IPOCTPAHCTBE, MPaBWJI HAXOXKIECHUS KOOPAMHAT BEKTOpa B IPOCTpPaH-
CTBE, IPAaBUJI IEUCTBUM C BEKTOpaMHU, 3aJaHHBIMU KOOPIUHATAMU.

[IpumeneHne Teopuu NpU pelIeHUH 3aJa4 Ha JAEUCTBUA ¢ BEKTOpaMu. M3yueHue
CKaJIIPHOTO MPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS MPSAMOM U IIOCKO-
cru. [IpumeHeHue Teopuu Npu pelieHuH 3aaad Ha JEHCTBUS ¢ BEKTOpaMHU, KOOP-
ﬂHHaTHLIﬁ METOA, NPUMCHECHUEC BCKTOPOB [JI1 BBIYUCJIICHUA BCJIUWYWUH YIJIOB U
pacCTOSHUMN.

O3HaKOMJICHHE C JI0Ka3aTebCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM pacIio-
JIO)KEHUH NPSIMBIX U IJIOCKOCTEH C HCNOJb30BaHUEM BEKTOPOB.
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YYEBHO-METOJANYECKOE H MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHE
IMPOI'PAMMBbI YYEBHOU JUCHUIIJINHBI I1/1.01 MATEMATHUKA: AJITEGPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUSA

OcBoenne nporpammsl y4eOHOM AucuLuIUIMHBL «MaremaTuka: anredpa M Havajga MaTeMaTH-
YEeCKOT0 aHaJIN3a; TeOMETPHs» IpPEAToiaraeT HaIm4ue B MpoecCHoHabHONH 00pa30BaTeIbHON Op-
raHU3aluY, pealn3yolell 00pa30BaTeNbHYIO IPOrpaMMy CPEJHEro 00Lero oopa3oBaHus B Ipejie-
nax ocBoenus IIIICC3 na 6a3ze ocHOBHOTO 0011ero 00pa3oBaHus, y4eOHOro KabuHeTa, B KOTOPOM
HUMeEeTCs. BO3MOXHOCTh 00ecneuuTbh oOydarolmumcs cBOOOJIHBIH aocTyn B MHTepHeT BO Bpems
y4eOHOTO 3aHATHS U MIEPHOJ BHEYYEOHOM eI TeIbHOCTH.

Ilomemenne  kabuHeTa  JOJDKHO  YAOBJIETBOPATH  TPeOOBaHUIM CanutapHo-
anuAeMHUoIorHuecKux npasuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIEHO THUIIO-
BbIM 00OPYZIOBaHUEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM UHUCIIE CIIEUATU3UPOBAHHON
y4eOHOI MeOeNbio U CpeICTBAMH 00YYEHUS, TOCTATOYHBIMHE JIJIsl BBITOJHEHUS TPEOOBAaHUH K ypOB-
HIO TIOJITOTOBKU 00YyYaroImuxcs.

B kabuHeTe MOJDKHO OBITH MYJIETUMEAMMHOE 000PYIOBaHHUE, ITOCPEIACTBOM KOTOPOTO y4acT-
HUKU 00pa3oBaTeIbHOIO Mpoliecca MOTYT MPOCMATPUBATh BU3YallbHYI0 MH(GOpPMAIMIO [0 MaTeMa-
THKE, CO3/1aBaTh IPE3CHTAINHY, BHI€OMAaTEPUAIIbI, HHBIC JTOKYMEHTHI.

B cocrtaB y4eOHO-METOIMYECKOTO U MaTepHAIbHO-TEXHUUYECKOT0 O0ECIeYeHUs IPOrpaMMBl
y4eOHOl auciumumHbl «MaTtematuka: anreOpa U Hayaja MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHUs
BXOJIAT:

- MHOTO()YHKITMOHAIBHBIA KOMILUIEKC MPETOAaBaTEs;

- HarJIsAgHble TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJInL, MJIAKaTOB, IOPTPETOB BBIIAIOIIUXCS YUEHBIX-
MaTEMaTUKOB U Jp.);

- nH(OPMAIIMOHHO-KOMMYHHKATUBHBIE CPE/ICTBA;

- 9KpPaHHO-3BYKOBBIE TIOCOOUS;

- KOMIUIEKT TEXHMYECKON JJOKYMEHTAIlMH, B TOM YHCIIE MTAaclopTa Ha CpeACcTBa 00ydeHUs, HHCTPYK-
IIUH 10 WX UCTIOJIB30BAHUIO U TEXHUKE OE€30MTaCHOCTH;

- OubnuoTeuHsIit o,

B Oubnuoteunslii (oHA BXOAAT Y4eOHUKH, yueOHO-MeToaumdeckue KoMmiuiekTel (YMK),
obecrieynBaroe OCBOCHHUE yueOHOM nuctuIinabl «MaremaTrka: anredpa U Hayaia MaTeMaTu4e-
CKOTO aHaJIM3a; TEOMETPUS», PEKOMEHIOBaHHBIE WJIH JOMYIICHHBIE JIUTsl UCTIONB30BaHUS B TIpOodec-
CHOHAQJIBHBIX 00pa30BaTENIbHBIX OPraHU3aLUAX, PEATU3YIOIMUX O00pa30BaTEIbHYIO IPOrpaMmy
cpenHero oodmiero oopasoanus B npenenax ocsoenus [ITICC3 Ha 6a3ze ocHOBHOTO 00111€T0 00pa3o-
BaHUSL.

bubmmoreunsrii poHA MOXKET OBITH JOTOIHEH DHIUKIIONEAUSIMH, CIIPABOYHUKAMH, HAYIHOH,
HAYYHO-TIONYJISIPHOM U IpyTroi TUTepaTypoil o MaTeMaTuKe.

B mpornecce ocBoeHMsT IpOrpaMMbl y9eOHOH TUCIMILINHB «MaremaTnka: anreOpa u Havasa
MaTeMaTHYeCKOro aHaiMu3a; TeOMEeTPUs» CTYAEHTHl JOJDKHBI MOJYyYUTh BO3MOXKHOCTH JOCTYIA K
AJIEKTPOHHBIM Y4eOHBIM MaTepHajaM M0 MaTeMaTHKe, UMEIOIINMCS B CBOOOJHOM JIOCTYIIE B CETH
HuTepHeT (37eKTPOHHBIM KHUTaM, IpaKTUKyMaMm, Tectam, Matepuasiam EI'D u np.).
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