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1. Ilnanupyemble pe3yJbTAThI 0CBOCHHUS Y4eOHOI0 peaMera

JInuHOCTHBIE pe3yJIbTAThI:

1) BocnuTanue poCcCUICKON rpa’kJaHCKOM HIEHTUYHOCTH: MATPUOTU3MA, yBakeHUs1 K OTedecTBy,
OCO3HaHHKE BKJIaJla OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K 00yUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTD K CAMOPa3BUTHIO U
€caM000pa30BaHUIO Ha IPOTSHKEHUH BCEU KU3HU; CO3HATEIbHOE OTHOIICHHE K HEIIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEIIHOW NTPO(EeCcCCHOHATBHON 1 00IIIECTBEHHOH 1A TEIbHOCTH;

3) oco3HaHHBIN BBEIOOP Oyaymiel mpoeCcCHOHAIBHON IeATEIbHOCTH Ha 0a3e OpPUEHTHUPOBKH B MHPE
npodeccuit u MPoheCcCHOHATBHBIX MPEANMOYTCHHUN; OTHOIICHHE K MPOPECCHOHATBHON AEATeIhHOCTH
KaK K BO3MOXHOCTH YYacTHs B PELICHUM JUYHBIX, OOIIECTBEHHBIX, FOCYIapCTBEHHBIX U
OO0IIeHAIIMOHAIBHBIX TPo06JeM; (HOPMUPOBAHHME YBAXHUTEIBHOTO OTHOIICHUS K TPY/Y, Pa3BUTHE OIBITA
y4acTusi B COLIMAJIBLHO 3HAYUMOM TPY/IE;

4) ymMeH#e KOHTPOIUPOBATh, OIECHUBAThH M aHAJTM3UPOBATH MIPOIECC U PEe3yIbTAT YUCOHOH 1
MaTeMaTHYeCKOM 1eATeIbHOCTH;

5) YMEHUE yNpaBiIsaTh CBOEH II03HABATEIBbHOM 1E€ATEIbHOCTBIO;

6) KpUTHYHOCTH MBIIIJICHHS, UHUIIMATHUBA, HAXOIYMBOCTh, aKTUBHOCTH IPHU PEIICHUH MaTeMaTHUYEeCKHX
3azad.

MertanpenmeTHble pe3yJibTAThI

1) yMeHHEe caMOCTOSTENBHO ONPENEIATh LIETU CBOEH ACSITEIbHOCTH, CTAaBUTh U (POPMYIUPOBATH 1S ce0s
HOBBIE 33]1a4u B yuéoe;

2) yMEHHUE CaMOCTOSITEIIbHO IPUHUMATh PEIICHHs, IPOBOIUTH aHAIIN3 CBOCH JICATCILHOCTH, IPUMEHSThH
pa3IryYHbIe METO bl IO3HAHUS;

3) BiajicHe HaBBIKAMH ITO3HABATEIILHOM, yUeOHO-UCCIICIOBATEIBLCKOM 1 MMPOCKTHON JAESITeTLHOCTH;

4) yMeHHE YCTaHABIUBATh IPUYUHHO-CIICJCTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCyKICHHUE,
yMO3aKII04YeHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BBIBOJIBI;

5) yMeHUe UCII0JIb30BaTh MaTEMAaTHYECKHUE CPEIICTBA HATIAHOCTH (rpauKH, TAOIHUIIBI, CXEMBI H JIp.)
JUTSL UJUTFOCTPAIIH, UHTEPIIPETAIINH, apTyMEHTALIUN;

6) MoOHMMaHUE CYNIHOCTH aJITOPUTMUYCCKHUX MPEIIHCAHUNA U YMEHUE JCUCTBOBATh B COOTBETCTBHH C
IIPEJI0KEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yJbTaThI:

1) oco3HaHue 3HAUYEHUS] MAaTEMAaTUKH B TIOBCEAHEBHOM KHU3HH YENIOBEKa;

2) mpeJcTaBICHHE 0 MaTEMAaTHUECKON HayKe Kak cepe MaTeMaTHIecKOn JeaTeIbHOCTH, 00 dTanax eé
pa3BUTHUSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIN3ALINH;

3) yMeHHUe ONUCHIBATh SBJICHUS PEaJbHOTO MHpa Ha MATEMAaTHYECKOM SI3bIKE; MIPEACTABICHHUE O
MaTeMaTHYECKUX MOHATUSAX U MaTeMaTUYECKHX MOJIENAX KaK O BayKHeHIeM

UHCTPYMEHTApPUH, MIO3BOJISIONIEM ONUCHIBATh U U3y4aTh pa3HbIe MIPOLIECCH] U SBICHUS;

4) npencraBieHre 00 OCHOBHBIX MOHATHSX, HIESIX U METOJaX aJreOpbl U MaTEMaTHUYECKOr0 aHAIN3a;
5) npeacraBieHre O MPOIIECCaX U SBICHHUAX, UMEIOIIMX BEPOSTHOCTHBIN XapaKTep, O CTATHCTHYSCKUX
3aKOHOMEPHOCTSIX B pealbHOM MHUpE, 00 OCHOBHBIX TOHATHUSAX JIEMEHTAPHON TEOPUH BEPOSATHOCTEH;
YMEHHE HaXOUTh U OLIEHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITHI B MPOCTENHIINX MPAKTHYECKUX
CUTYyalUsIX ¥ OCHOBHBIE XapaKTEPUCTUKHU CITy4aiiHbIX BEIUYHH;

6) BiIaJeHNE METO/IaMHU JJOKa3aTeJIbCTB U AITOPUTMAMH PELICHMsI; yMEHUE UX TIPUMEHSTh, IPOBOINUTH
JI0Ka3aTeNbHbBIE PACCYKIEHUS B XO/€ PEILICHUS 3a/a4;

7) TpaKTHYECKH 3HAYMMbIC MATEMATUIECKUE YMEHHUS U HABBIKH, CIOCOOHOCTh MX MPUMEHEHUS K
PELIEHUI0 MaTEMaTUYECKUX U HEMAaTEMaTHYECKHX 3aJa4, IPEANO0JIaraoliue yMEHHE:

* BBINIOJIHATH BBIUMCIICHUS C IEUCTBUTEIBHBIMU U KOMIUIEKCHBIMU YHCIIAMH;

* pelaTh pallMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3aTENIbHbBIE, CTENIEHHBIE U TPUTOHOMETPUYECKUE
ypaBHEHHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHHI U HEPABEHCTB;

* pemuiath TEKCTOBBIE 337jauil ApUPMETUIECKUM CIIOCOOOM, C MIOMOIIBIO COCTABIICHUS U PEIICHUS
YPaBHEHUH, CUCTEM YPAaBHEHUIN U HEPABEHCTB;

* HUCIMOJIb30BATh aNreOpandeckuil 3bIK JUIsl OMMCAHUS MPEIMETOB OKPY>KAIOILIEr0 MUPa U CO3JaHUs
COOTBETCTBYIOIIUX MaTeMaTUYECKUX MOJIENel;



* BBITIOJHSATH TOXIECTBEHHBIE MPEOOPA30BAHMSI PAIIIOHATIBHBIX, HPPAIIMOHAIBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUN;

* BBINOJHATH ONEPALNH HAJl MHOXKECTBAMU;

* HccienoBaTh PYHKIMH ¢ TOMOIIbIO IPOU3BOIHON U CTPOUTH UX TpaduKu;

* BBIYUCIIATH IUIOMIAU GUTYp B 0OBEMBI TEJ ¢ TOMOIIBIO ONPENCIIEHHOTO HHTErpaIa;

* MPOBOJUTH BHIYMCICHUS CTATUCTUYECKUX XapAKTEPUCTUK, BBIOIHATH MPUOIMKEHHBIE BHIYUCICHUS;
* pemiatb KOMOWHATOPHBIE 33/a4H;

I[Inanupyembie pe3yabTaThl 00yUeHUs ajredpe U Ha4YaJIaM MaTeMaTHYECKOI0

aHaJIn3a

Yucia 1 BeJIMYUHBI

BbInyCKHUK HAy4YUTCH:

* ONEepUPOBATH MOHATHEM «paJuaHHasi Mepa yIJia», BHIIOJIHATH IPeoOpa3oBaHus paluaHHON Mephl B
rpagyCHYIO U rpaayCHOU MEPHI B PAIUAHHYIO;

* ONEepUPOBATH MOHITHEM «KOMILIEKCHOE YHCII0», BHITOIHATH apu(hMETUYECKUE ONEepaliu ¢
KOMIUIEKCHBIMH YU CIIAMU;

* KM300paXkaTh KOMIUIEKCHBIE YUCIIa HA KOMIUIEKCHOHN TIOCKOCTH, HAXOUTh KOMILIEKCHYIO KOOPAUHATY
qyuca.

BBINYyCKHUK MOJYYUT BO3MOKHOCTD:

* HUCIOJIb30BaTh Pa3JIMYHbIE MEPbI U3MEPEHHUS YIJIOB IIPU PELICHUH F'€OMETPUUYECKUX 3a/1a4, a TAKXKe
3a71a4 U3 CMEXKHBIX JUCLIUIUINH;

* MPUMEHSITH KOMIUICKCHBIE YHCTIA JJI PEUICHUS alreOpandeckux ypaBHEHUM.

Boeipaxenust

BbInyCKHUK HAYYUTCH:

* OIEpUPOBATH MOHATHAMHU KOPHS N-U CTENEHU, CTENIEHU C PAllMOHAJIbHBIM IIOKa3aTelIeM, CTEIIEHHU C
JIEHCTBUTEIILHBIM TTOKa3aTesieM, jJorapudma;

* IPUMEHATH NOHATHS KOPHSA N-U CTENEHH, CTENIEHU C PALlMOHAIIBHBIM IIOKa3aTEIeEM, CTEIIEHU C
JEHCTBUTEILHBIM ITOKa3aTelieM, Jorapudma U UX CBOMCTBA B BRIYMCIICHHUSX U TIPU PEIICHUU 3a/1a4;

* BBITIONHSATH TOXIECTBEHHBIE MPEOOPA30BAHMSI BRIPAKEHUH, COACPKAIINX KOPEHb N-U CTENIeHH, CTETICHH
C palMOHAJILHBIM TTOKA3aTeNIeM, CTENEHHU C ICUCTBUTEIBHBIM TTOKA3aTeNieM, JJorapudm;

* OIIEpUPOBATH MOHATUAMU: KOCUHYC, CUHYC, TAHI€HC, KOTAHT'€HC yTJIa I0OBOPOTA, aPKKOCUHYC,
ApKCUHYC, QpKTAHI€HC U aQpKKOTAHTE€HC;

* BBITIOJHSATH TOXJIECTBEHHBIE MPE0OPa30BaHMs TPUTOHOMETPHUYECKHIX BBIPAKCHHIH.

BbInyCKHUK MOJyYUT BO3MOKHOCTD:

* BBINIOJHSATH MHOTOIIIATOBBIE MPEOOPa30BaHMsI BBIPAKEHUH, MPUMEHSIS IIMPOKUI HAOOp CrIocoOOB U
MPUEMOB;

* MPUMEHSTH TOXK/IECTBEHHBIEC TPEOOPa30BAHUS BBIPAKEHUH JIJIS pEIICHUs 3a/1a4 U3 Pa3TUIHBIX
pas3znenos Kypca.

YpaBHeHHUs] M HEPABEHCTBA

BbInyCKHUK HAY4YUTCH:

* pelaTh UpparoHaIbHbIe, TPUTOHOMETPUYECKHE, TOKa3aTeIbHbIC U JIOTapU(PMUIECKIE YPABHEHHUS,
HEPABEHCTBA U UX CUCTEMBI;

* pemaTth aredpanvecKkie ypaBHEHHsI HA MHOKECTBE KOMIUIEKCHBIX UHCET,

* [OHMMATh YPABHEHHE KaK BAKHEUIIIYIO MATEMATUYECKYIO MOJEIb JJISl ONIMCAHUS U U3yYEHUS
pa3HOO0Pa3HBIX peaNbHBIX CUTYAIIH, PeIIaTh TEKCTOBBIE 3a/1a4H aNTreOpaniyecKuM METOI0M;

* MPUMEHSTH TpadUUECKHe MPECTABICHUS JTsl HCCIICIOBAHUS YPaBHEHUH.

BhINyCKHUK MOJYYUT BO3MOKHOCTD:

* OBJIQJIETh IPUEMAMH PEIICHUS YPABHEHUI, HEPABEHCTB U CUCTEM YPABHEHUI; MPUMEHATH amnmapar
YpaBHEHUU I PeIIeHUs] pPa3HOOOPA3HbIX 33/1a4 U3 MaTeMaTHUKU, CMEKHBIX MIPEIMETOB, MPAKTUKH;

* MPUMEHSTH TpadUUeCcKue MPECTABICHUS TSl ICCIICIOBAHUS YPaBHEHUN, HEPABEHCTB, CUCTEM
YPaBHEHUH, COAEPKALIMX TAPAMETPBHIL.

DOyHKUUHA

BbpInyCKHUK HAYy4YUTCH:



* NIOHMMATb U UCIOJIb30BaTh (PYHKIIMOHAIbHBIE IOHATHUS, SI3bIK (TEPMHUHBI, CHMBOJIHNYECKUE
0003HaueHHUS ),

* BBINOJIHATH MOCTPOCHHUE IPahUKOB (PYHKIMHN C TOMOIIBIO TEOMETPUUECKUX MTPe0Opa30BaHUML;
* BBINOJHATH MOCTPOCHUE rPpapUKOB BUIa Y =X", CTENICHHBIX, TPUTOHOMETPUIECKUX, 00PaTHBIX
TPUTOHOMETPHUUYECKHX, MIOKA3aTEIbHBIX U JIOTapu(PpMUUIECKIX (PYHKINH;

* HCCIIEIOBATh CBOMCTBA (DYHKIIHIA;

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

* MPOBOJUTH UCCIIEIOBAHUS, CBI3aHHbIE C U3YYEHUEM CBOMCTB (PYHKIIHMi1, B TOM YHUCIIE C
HCIIOJIb30BaHUEM KOMIIBIOTEDA;

* UCMOJIb30BaTh QYHKLIMOHAIbHbIEC IPEICTABICHHUS U CBOMCTBA (DYHKIMI I peleHus 3a1ad u3
pa3IMYHBIX Pa3esioB Kypca MaTEeMaTUKH.

DJieMeHTbl MATEeMATHYeCKOI0 aHAJIU3a

BbInyCKHUK HAY4YUTCSH:

* MIOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C MIOHATUSMH IPOU3BOAHOM, IEPBOOOPA3HOI 1
UHTErpaa;

* pemiaTth HEPAaBEHCTBA METOJOM HHTEPBAJIOB;

* BBIYHCIATH MPOU3BOAHYIO U IEPBO0OOPa3HyI0 (GYHKIIHH;

* HUCTOJIB30BATh MPOU3BOAHYIO JJISl HCCIEIOBAHUS U MOCTPOCHUS rpapuKoB PyHKINI;

* MOHUMATh F€OMETPUYECKHI CMBICI IPOU3BOJHON U OMPENeIEHHOTO HHTETPpaa;

* BBIYUCIIATH ONpPEICIEHHBIN HHTETPAJL.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

* chopMHpOBATh PEACTABICHUE O TIpeesie PyHKIUU B TOUKE;

* chopMHpOBaTh NMPEACTABICHUE O TPUMEHEHUU T€OMETPUYECKOTO CMBICIIA TPOU3BOIHOM U HHTETpalia B
Kypce MaTeMaTHKH, B CMEKHBIX JUCIUTUTMHAX;

* chopmupoBaTh U yriayOuTh 3HAHUS 00 UHTETpaJe.

BeposiTHOCTB M cTaTHCTHKA. PaGoTa ¢ JaHHBIMU

BbINyCKHUK HAy4YUTCH:

* pemiatb KOMOWHATOPHBIE 33/]a4W Ha HAXOXKJICHHE KOJIMYECTBA O0OBbEKTOB MIIM KOMOMHAIIHIA;

* npuMeHsTh popmyny 6mHoMa HeroToHa 11t mpeoOpa3oBaHusl BIPAKEHUH;

* HUCITOJIF30BATh METOJl MATEMATHUECKOW MHIYKITUH IS JOKA3aTeIbCTBA TEOPEM U PEUICHUS 3a/1ay;
* HUCIMOJIb30BATh CIIOCOOBI MPE/ICTABICHUS U aHAIN3a CTATUCTUUECKUX JAHHBIX;

* BBINOJIHATH ONEPAIH HAJ COOBITUSMHU U BEPOSTHOCTSIMH.

BbINYCKHUK MOJYYHUT BO3MOKHOCTh:

* HAYYHTHCS CIIEIUATBHBIM IpUEMaM pereHnss KOMOWHATOPHBIX 33/ad;

* XapaKkTepU30BaTh MPOLECCH] U SIBJICHUS, UMEIOIINE BEPOSITHOCTHBIN XapakTep.

I[Inanupyembie pe3yabTaThbl 00y4YeHUsI FTeOMeTPUH

BbINyCKHUK HAYYUTCSI:

* ONEpPHPOBATH MOHATHUSIMHM: TOUYKA, MPSMasi, INIOCKOCTh B MPOCTPAHCTBE, MapalIeIbHOCTD U
NEPIECHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIC BBl MHOTOI'PAaHHHUKOB (TIPH3Ma, TUPaMHU/Ia, IPSIMOYTOJIbH bl
napasuienenumnes, Kyo);

* u300pakaTh reOMETPUIECKUE (PUTYPBI C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;

* U3BJCKATh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MPEICTABICHHYIO Ha
yepTeKax;

* pUMEHSTH Teopemy [ludaropa nmpu BEIUUCICHUH SIIEMEHTOB CTEPEOMETPUICCKUX (PHUTY;

* HAXOJUTHh OOBEMBI U IJIOIIAIN MIOBEPXHOCTEH MPOCTEHUIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM (HOPMY.T;
* pacro3HaBaTh TeJla BPAIICHUS: KOHYC, IWIMHAP, chepy | map;

* BBIYUCIIATH OOBEMBI U ILIOMIAIN TTOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB M TEJI BPALIICHHS C
HOMOIIBIO (OPMYT;

* OMEPHPOBATH MOHATHEM «ICKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBEY;

* HAXOJUTh KOOPJMHATHI BEPIIMH Ky0a U MPSIMOYTOJILHOTO MapasuieeuIe/1a;

* COOTHOCHTB IUTOIIAIM TOBEPXHOCTEH TeJI OAMHAKOBON (DOPMBI M PA3IMYHOTO pa3Mepa;



¢ OucHUBAThH (1)OpMy IpaBUIILHOTO MHOI'OI'paHHUKA IMOCJIC CIINJIOB, CPC30B U T. II. (OHpeILeJISITI:
KOJIMYECTBO BEpIIMH, pEOep U rpaHell MOJyYeHHBIX MHOTOTPaHHUKOB).

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

* MPUMEHSTH JUIsl pEIICHUS 3a/1a4 reOMeTpruuecKue (DaKkThl, €CIIU YCIOBHS IPUMEHEHHS 3a/1aHbI B SIBHOU
dopme;

* pelaTh 33Jja41 Ha HaX0XKJIEHUE TeOMETPUUECKIX BEJIMUMH MO 00pasliaM WM aJropuTMaM;

* JenaTh IUIOCKUE (BBIHOCHBIC) YEPTEKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

* U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BbIBATH HH(GOPMAIIUIO O TEOMETPUUECKHX (UTypax,
IIPE/ICTABJICHHYIO HAa YEPTEKAX;

* OIIMCBHIBATh B3aMMHOE PACIIOIOKEHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

* (bopmynHpoBaTH CBOWMCTBA U IPU3HAKU UTYD;

* JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

* 3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPIMHAT;

* BIQJICTh CTAaHAAPTHOMN KilacCU(pUKaLUel MIPOCTPAHCTBEHHBIX GUTYp (MUPAMUIIbI, TPU3MBI,
napajuie’aenunesbl);

* HCIIOJIb30BaTh CBOICTBA reOMETPHUUECKHUX (QUTYD IS pEIICHUS 3a/1a4 MPAKTUYECKOT0 XapaKkTepa u
3a/1a4 U3 Ipyrux o0JacTeil 3HaHUIA;

* pelaTh IpocTeiine 3aa4un BBeJEHUEM BEKTOPHOT0 Oasuca.



2. CoaepxxaHue y4eOHOro nmpeamera

Coaepixanue Kypca
«MaremaTnka: ajredpa u HauaJia MATEMATHYECKOT0 aHAJIM3a, reoMeTpus» ba3oBblil ypoBeHb

Yuciia 1 BeJIMYMHBI

Panuannas mepa yria. CBsi3b pailuaHHON MepbI YIJIa ¢ TpaaycHOW Mepoil. Pacimmpenue nousatus
4lCJIa: HaTypaJIbHBIC, LIEJble, PAMOHAIIBHBIC, JCUCTBUTEIbHBIC, KOMIUIEKCHBIE uncia. KomIiuiekcHble
quciia U UX TeomeTpudeckas naTeprperanns. Conpsok€HHbIE KOMIUIEKCHBIE uncia. [leficTBuTenbHas
Y MHMMasl 4aCTH, MOJyJIb U apIyMEHT KOMIUIEKCHOT0 yKcia. Anredpanyeckas U TPUTOHOMETpUYECKast
(bopMBI 3aITCH KOMIUIEKCHBIX Yicel. Apu(MeTHUECKUE ONepaliy ¢ KOMIICKCHBIMH YUCIIAMH.
Hatypanbnas crenens komiuiekcHoro uncia. @opmyna Myaspa.

Bripakenus

Kopensb n-it crenenn. Apudmerndeckuii KopeHb n-ii crernenn. CBOMCTBA KOPHS N-i CTETICHH.
ToxnecTBeHHBIE MPeoOpa30BaHMs BRIPAKECHUN, COJEPIKAIINX KOPHU N-i cTenieHu. BriHeceHue
MHOJKHTEJS U3-110]] 3HaKa KOpHA. BHeceHne MHOXUTENA 01 3HaK KOpHs. CTENEHb ¢ pallMOHAJIbHBIM
nokasaresneM. CBOWCTBa CTENEHU C PALlMOHAIBHBIM MOKa3aTesieM. ToxX/1eCTBEHHbIE TPE0OPa30BaHUs
BBIPAKECHUH, CONEPKALUX CTENIEHH C pallMOHAIbHBIM IOKa3aTeseM. Kocunyc, CUHyC, TAaHI€HC,
KOTaHI'€HC yriia oBopoTa. OCHOBHbIE COOTHOLIEHUSI MEXKAY KOCUHYCOM, CHHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI0 U TOro ke aprymenTa. @opmyiisl cioxxenus. @opmyisl npuseneHus. Popmyisl
JBOMHOIO U MOJOBUHHOTO YIJI0B. ®OpMYIIbl CyMMBI M pa3HOCTH CUHYCOB (KOCUHYCOB). @OpMYyJIbI
npeoOpa3oBaHus MPOU3BEIEHHS B CyMMY. ToXAeCTBEHHbIE TPe0Opa30BaHUs BEIPAKEHUH,
COJIEprKaINX KOCUHYChI, CHHYCbI, TAHT€HCbl M KOTAHI'€HChl. APKKOCHHYC, ApKCUHYC, apKTaHI'€HC,
apkkoTaHreHc. IIpocreiimme cBOMCTBa apKKOCHHYCA, apKCUHYCa, apKTAHI€HCa, AapKKOTAaHI€HCa.
CreneHb ¢ 1eHCTBUTENBHBIM MOKa3aTeneM. CBOICTBA CTENEHU C IEHCTBUTENIbHBIM I10KA3aTEIEM.
ToxnecTBeHHbIe TPeoOpa30BaHuUs BBIPAKEHUH, COAEPIKALIMX CTEIIEHH C AEHCTBUTEIbHBIM
nokasaresnem. Jlorapudm. CporictBa jorapudmoB. ToxkIecTBEHHBIC TPEOOPA30BAHUS BEIPAKCHUH,
COZIepKALIMX JIOTapU(MBI.

YpaBHeHus: U HepaBeHCTBA

OO6nacth ornpe/iesieHUs] ypaBHEHUs (HepaBeHCTBa). PaBHOCHIIbHBIC YpaBHEHUS (HEPABEHCTBA).
PaBHOCUIIBHBIE Tpe0Opa30BaHusl ypaBHEHHH (HEpaBeHCTB). Y paBHEHUE-CIIEACTBUE (HEPABEHCTBO-
crneacteue). [locroponnue kopau. MUppannonanbHble ypaBHEHHs (HEpaBeHCTBA). MeTo
PaBHOCHUJIbHBIX IIPE0Opa30BaHUM /ISl PELICHUS] UPPALIMOHAIBHBIX YPaBHEHUH (HEpaBeHCTB). Meron
CJIEICTBUH JJIs1 pELICHNS] UPPALIMOHAJIBHBIX YPaBHEHUH.

Tpuronomerpuueckue ypaBHeHuUs (HepaBeHCTBA). OCHOBHbBIE TPUTOHOMETPUYECKUE YPABHEHUS
(HepaBeHCTBA) U METO/IbI UX pelieHus. TpuroHoMeTpuueckrue ypaBHEHUs, CBOASIINECS K
anredpandeckuM. OHOPOAHBIC YpaBHEHUS TIEPBOI U BTOPOH cTeneHel. Pemenue
TPUTOHOMETPUYECKHUX YPaBHEHUI METOA0M PA3JIOKEHUs Ha MHOKUTENN. [lokazarenbHble ypaBHEHUS
(nepaBeHcTBa). PaBHOCHIIBHBIC TPe0Opa30BaHUS MOKA3ATEILHBIX YPaBHEHHI (HEPABEHCTB).
[Toka3zaTenbHble ypaBHEHUs (HEPaBEHCTBA), CBOAIIMECS K anredpandeckumM. Jlorapupmuueckue
ypaBHEHHUs (HEpaBeHCTBA). PaBHOCHIIbHBIE TPe0Opa30BaHus JOrapu(PMUIECKUX YPABHEHUN
(nepaBeHcTB). Jlorapudgmuueckue ypaBHeHHs! (HEpaBEHCTBA), CBOASAIIMECS K alNreOpanyeckKiM.
Pemenue anredpanyeckux ypaBHEHH Ha MHOKECTBE KOMIUIEKCHBIX yncesl. OCHOBHas Teopema
anreOpsl.

DOyHKIUHA

HauOonpiiee n HaumeHblee 3HaYeHus GyHKIMU. YETHbIe U HeU€THBIE QyHKIMU. CBOlcTBA rpaduKoB
yéTHOM 1 Heu€THOU (yHKIuH. [locTpoenue rpagukoB GyHKIUI C TOMOIIBIO TEOMETPUUECKUX
npeoOpa3oBaHuil (MapasieIbHBIX EPEHOCOB, CKATHH, PACTSHKEHUN, CHMMETPHIA).

Obpatumsbie pyHKIuU. CBS3b BO3pacTaHus U yObIBaHUS (QYHKIUU ¢ €€ 00paTUMOCThI0. B3anMHO
obpatHble pyHKnU. CBONCTBA rpaMKOB B3aUMHO 00paTHBIX (yHKIMNA. CTeneHHas GyHKIUS.
CrenenHas GyHKIMS C HaTypalbHBIM (11€7bIM) TOKa3aTesneM. CBONCTBA CTETIEHHON (YHKIIMH

C HaTypaJIbHBIM (LIeJIbIM) MoKa3aTeneM. I'paduk creneHHo# QyHKIUM ¢ HATypalIbHbBIM (II€TTBIM)
nokasatenem. ®yukmms y= "Vx. BzaumoobparHocTs dyHKImit y= " VX 1 crenenHoi GyHKImM ¢
HATYpaIbHEIM Mokazatenem. CBoiicTBa GyHkiun Y= " VX i eé rpaduk. ITeproanueckue GyHKIMM.



[Tepuon nepuoanueckoit GpyHkuu. [nmaBHblif nepuon. CBoicTBa rpaduka NEpUOJUUECKON QYHKITHH.
Tpuronomerpuueckune GyHKINN: KOCUHYC, CHHYC, TAHTE€HC, KOTAHT€HC. 3HAKH 3HAYCHUHN
TPUTOHOMETPHUECKUX (QYHKIMHA. YETHOCTH M HEUETHOCTH TPUTOHOMETPHUECKUX (DYHKITHIA.
[TepuoauuHOCTh TpUrOHOMETpUUYECKUX (PyHKIMH. CBOMCTBA TPUTOHOMETPUUCCKUX (YHKIIHMA.
I'paduxu Tpuronomerpuueckux ¢pynkimii. O6parnsie TpuroHoMeTpudeckue pynkuuu. CBOHCTBa
00paTHBIX TpUroHOMeTpUUYeckuX GyHKUMN U ux rpapuku. IlokasarensbHas pynkuusa. CpolicTBa
nokaszarenbHoi GpyHkuuu u e€ rpaduk. Jlorapupmuyeckas pynkus. CpoiicTBa torapugmMuyeckon
byHkIuH 1 €€ rpaduk.

DJIeMEHTBI MaTEeMAaTH4YeCKOr0 aHAINU3a

[Tpenen ¢pyukuuu B Touke. HenpepriBHOCTE. [IpoMekyTKH 3HAKOMIOCTOSIHCTBA HETPEPHIBHOM
¢byskuuu. HempepblBHOCTB panimoHanbHOM GyHKIMKU. MeTox MHTepBaoB. 3alauu, IPUBOIALINE K
MOHATHUIO pon3BoaHOK. [IpousBoanas ¢pynkunu B Touke. Tabmuna nponsBoanbix. [IpaBuia
BBIYHCJICHUS IPOU3BOAHBIX. MeEXaHU4eCKUl U TEOMETPUUECKUN CMBICII IPOM3BOAHOM. Y paBHEHUE
KacaTenbHOU K Tpaduky ¢pyHkuuu. [IpusHaku Bo3pactaHus u yOsiBaHus GyHKUuU. Touku
SKCTpeMyMa GYHKIHMU. MeTo]] Hax0XkIeH!s] HanOOIbIIEro 1 HAaMMEHBIIIEr0 3Ha4eHUH (pyHKIUH.
[Toctpoenue rpadukoB pyukuuii. [Teppoodpaznas dpyHkius. OOmmil BUI nepBooOpa3HbIX.
Heonpenenéuusiii unterpan. Tabnuia nepBoodpa3ubix GyHkuwmii. [IpaBuna HaxoxaeHUs
nepBooOpaszHoit pynkun. Onpenenéunsiii uHTerpan. ®opmyna Hetorona — Jleiioauma. MeTo s
HaXOXXJEHU IUIoIaaun Guryp u oobEéMa Tes, OrpaHUYCHHBIX JaHHBIMU JIMHUSIMU U TIOBEPXHOCTSIMH.
BeposiTHOCTH M cTATHCTHKA.

Pabota ¢ nannpiMu. Penienue 3a1a4 Ha TabNIUYHOE U rpadMuecKoe MPECTaBICHUE JaHHBIX.
Vcnonp30BaHne CBOMCTB U XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPeTHUX, HAUOOJIBILETO U
HAauMMEHBIIIET0 3Ha4YEHUH, pa3Maxa, Jucrepcuu. Pemenne 3agad Ha oNpeieeHue 4acToThl U
BEPOSITHOCTH COOBITHI. BpIunciienue BeposTHOCTEH B OMBITAX C PABHOBO3MOKHBIMH JI€MEHTAPHBIMU
ucxonamu. Penenue 3a1a4 ¢ npuMeHeHHEM KOMOMHATOpUKU. PeleHue 3aay Ha BEIYUCIICHHUE
BEPOSITHOCTEH HE3aBUCHMBIX COOBITHI, TpUMEHEeHHE (hOPMYJIBI CIIOKEHHSI BEeposiTHOCTEH. Perenne
3aJja4u ¢ MpUMEHEHUeM Auarpamm Dilniepa, 1epeBa BeposTHOCTeH, hopmyisl beprymiu. YcinoBHas
BEPOATHOCTH. [IpaBuiio yMHOXkEHUS BeposiTHOCTEH. DopMyIia OJIHON BEPOSITHOCTHU. [[ucKkpeTHbIE
Clly4aliHble BEJIMYMHBI U pacupeneneHus. HezaBucumeble cirydalinble BeIu4uHbl. PacripeneneHue
CYMMBbI Y IPOU3BEACHMSI HE3aBUCUMBIX CIy4YailHbIX BEIMYMH. MaTreMaTH4ecKoe OKUJaHue 1
JOUCTIEpCUs CIIy4aliHOM BEIMYMHBL. MaTeMaTH4ecKoe OKUJaHUE U JUCIIEPCUSI CYMMBI CITy4alHbIX
BEJIMYUH. [ 'eoMeTpuueckoe pacipeaesieHre. bBuHOMHalIbHOE pacpeiesIeHue U €ro CBOMCTBA.
HenpepriBHble citydaliHble BeMUYUHbL. [[OHATHE O IIIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE
pacnpenenenue. [lokasarenbHoe pacnpesenenue, ero napamerpsl. [loHsTHE 0 HOPMATIBHOM
pacnpeznenenuu. [lapameTpsl HOpMabHOTO pacnpenenenus. [Ipumepsl ciryyaiiHbIX BETUYMH,
MOJIYMHEHHBIX HOPMAJILHOMY 3aKOHY (ITOTPEIIHOCTh U3MEpPEHUH, pocT yesoBeka). HepaBeHcTBo
YeonimeBa. Teopema bepHysmu. 3akoH O6osbmmx yucen. BeIOOpodHbIi MeTo U3MepeHHs
BeposATHOCTEeH. Poib 3akoHa O0BIINX YKCeN B HayKe, npupoje u odmectse. KoBapuarus 1Byx
ciyyaitHbix BenuuuH. [Tonsatue o koappunuente koppeasiuun. CoBMECTHbIE HAOMIOACHUS IBYX
CIIy4aiiHbIX BEJIMYMH. BbIOOpOUHBIN KO3()PUIMEHT KOPPEITSALHIH.

Aure0pa m Ha4YaJ1a MaTeMAaTHYECKOI0 AaHAJIN3a B HCTOPHYECKOM Pa3BUTHH

Pa3BuTHe naen uncnia, nosiBI€eHNE KOMIUIEKCHBIX YMCENl U UX IpUMEHeHue. McTopusi BOSHUKHOBEHUS
Qg QepeHIHaTbHOr0 U HHTETPaTbHOTO HcunciaeHus. [lonspHas cuctema KoopaAuHAT. DJIeMeHTapHOoe
MIpe/ICTaBICHHUE O 3aKOHE OOJIBIINX YHCEIL.

Coaep:xanue kypca «I'eomerpus»

MecTo Kypca TeoMeTpUH B y4eOHOM TuTaHe B 0a3MCHOM y4eOHOM (00pa30BaTeIbHOM) TUTAHE HAa H3YUYCHHE
reomerpun B 10—11 imaccax cpeHeit Kokl OTBeICHO 2 Y4eOHBIX Yaca B HEJIENI0 B TEYCHUE KX IOTO rojia
o0yueHusl.

IloBTOpPEHME

Penrenue 3anau ¢ npuMeHeHUEM CBOWCTB (pUTYp Ha IJIOCKOCTH. 3a]]auH Ha JIOKA3aTeIbCTBO U IIOCTPOCHHE
KOHTpIpUMEpOB. Vcronp3oBaHue B 331a4ax MPOCTEHIINX JIOTHUECKHX MpaBui. PerneHue 3a1a4 ¢
WCIIOJIb30BAaHUEM TEOPEM O TPEYTOJILHUKAX, COOTHOIICHUH B TIPSMOYTOJIBHBIX TPEYTOIbHUKAX, (PAKTOB,
CBSI3aHHBIX C YETHIPEXYToMbHUKAMU. PelieHre 3a1a4 ¢ UCIoib30BaHuEeM (haKTOB, CBSI3aHHBIX C OKPYKHOCTSMHU.



Pemenue 3ana4 Ha n3MeEpeHNs Ha IUIOCKOCTH, BEIUMCIICHUE IMH U Tuomaaei. Pemenue 3amay ¢
WCIIONF30BaHMEM METO/Ia KOOPIUHAT.

Harnsanas crepeomerpus

Qurypsl 1 uX W300pakeHus (MPSIMOYTONBHBIN MapajuleNenuie, Ky0, mipaMu/a, Mpu3Ma, KOHyC, IMIHHAP,
cdepa). OCHOBHBIE TIOHATHS CTEPEOMETPUH U UX cBorcTBa. CeueHns KyOa u TeTpa’apa. Touka, mpsMas U
IJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUHM U CIIEACTBUA U3 HUX. B3anMHOE pacrnonoxkeHne npsMbIX U
TUIOCKOCTEH B pocTpaHCcTBe. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEH B IpOcTpaHcTBe. M300pakeHne
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (DUTYP HA TUIOCKOCTH.

Mapa/jieJIbHOCTH U NEPHEHAUKYJISIPHOCTH B IPOCTPAHCTBE

Paccrostans mexmy purypamu B mpoCTpaHCTBE. YTIIBI B TpOCcTpaHCcTBe. [leprneHauKyIspHOCTh MPSMBIX H
iockoctei. [Ipoexius Gurypsr Ha TIOcKoCTh. [Ipu3HaKK MEPIIEHANKYISIPHOCTH MPSAMBIX U IIOCKOCTEH B
npocTpaHcTBe. Teopema o TpEX MepneHauKyIApax.

MHuororpanHuku. Teja BpalneHus

[Napannenenumen. CpoiicTBa MpsSMOYTONIBHOTO Hapapienenunena. Teopema [Iudaropa B mpoctpaHcTBe.
[Ipusma u nupamuna. [lpaBunbpHas nupamMuaa U npaBuibHas npusMa. [psaMas nupamuaa. D1eMeHTHI MPU3MBI U
nupamusl. [lpocrelinie KoMOMHAIIMN MHOTOTPAHHUKOB U TeJl BpallleHus. BbIuncienne 31eMeHTOB
MIPOCTPaHCTBEHHBIX puryp (p&dpa, TuaroHaIu, yIisl).

Hunusap, koHyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPyTrOBOTO IUIHHIPA, TPSIMOTO KPyrOBOTO
KoHyca. M300paxxeHune Ten BpaiieHus Ha miockoctu. [IpeacraBienue 06 yceuéHHOM KOHYcCe, CEUeHHUIX KOHyca
(TapannenbHBIX OCHOBAHHIO U TIPOXOASAIIUX Yepe3 BEPIINHY), CEUCHHUAX IITHHpPA (TapauieIbHO U
NEPIEHIUKYISIPHO OCH), CeUeHUsIX mapa. Pa3séprka nuiuaapa u konyca. O0béMel Ten. [1nomans cheps
[Tonsitue 06 00béMe. OOBEM MUpaMuIbl U KOHYCa, MPU3MBI U IiIuHApa. O0bEM I1apa.
[Mapa/jieJJbHOCTH U NEPHEHAUKYJISAPHOCTH B IPOCTPAHCTBE

O0Bémel Ten. [Tnomans cdepsol. [TomoOHbIe Tena B ipocTpancTBe. COOTHOIICHHS MEXTY ILIOMIAASIMU
MOBEPXHOCTEH U 00bEMaMu MOA0OHBIX Tell. [Iomans MoBepXHOCTH MPAaBUIBHOW MUPaAMHIBI M IIPSIMOM
mpu3MbL. [Lomaas moBepXHOCTH MPSMOTO KPYyTOBOTO IMIIMHAPA, TIPSIMOTO KPyTOBOTO KOHYCa U Iapa.
KoopanHatsl 1 BEKTOPbI B IPOCTPAHCTBE

HBI/I)KGHI/ISI B IMTPOCTPAHCTBE: HapaJIHCHBHBIﬁ NEPEHOC, HCHTPAJIbHAA CUMMETPUA, CUMMETPUA OTHOCUTCIILHO
IJIOCKOCTH, MOBOPOT. CBoiCTBa ABM>KEeHUM. [I[puMeHeHue ABM>KeHUH npu peleHuu 3a1ad. Bektopsl u
KOOpJMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO, YTOJ MEXIYy BEKTOpaMH.
KonnuneapHusie u koMmniaaHapHbie BeKTOpbl. CKalsipHOE MPOU3BEIEHNE BEKTOPOB. TeopeMa o pa3inokeHun
BEKTOpA M0 TPEM HEKOMIUIaHAPHBIM BekTopaM. CKaJspHOEe IpOou3Be/IeHHEe BEKTOPOB B KOOPAHHATAX.
[IpumeHeHne BEKTOPOB MU PEIIEHUH 3a/1a4 Ha HAXOXK/ICHNE PACCTOSHUMA, JITUH, IUIoIael 1 00bEMOB.
YpaBHEHHE TIIOCKOCTH B MPOCTpaHCTBE. Y paBHEeHHE cepbl B IpocTpancTBe. Dopmyra Juisi BBIYUCICHUS
PacCTOSHUS MKy TOUKaMH B IPOCTPAHCTBE.



3. TemaTnueckoe NJIAHUPOBAHHE

MaremaTuka: ajredpa 1 Ha4YaJIa MATEMaTHYECKOr0 aHaJIM3a, reomeTpusi. bazoBblit

ypoBeHnb 10 kiacc

Ha3Banue Tembl
(pa3nena)

XapaKTepI/ICTI/IKa OCHOBHbBIX BUO0B 1€ATCJIBbHOCTH

Ko.1-
BO
4acoB

A.ﬂreﬁpa H HAYAJIA MATEMATHYCCKOI'0 aHAJIn3a

IToBTOpEeHue u
pacupeHue
CBEJICHUH O
byHKIIH

dopMyTUpoBaTh ONMpPEAETICHUS HANOOJIBIIETO M HAMMEHBILETO 3HAYCHU ]
dbyHkIMn, 9€THOM 1 HedéTHOU (QYHKINI. DPOPMYIHPOBATH TEOPEMBI O
CBOHCTBax rpaukoB YETHBIX U HEUETHBIX PpyHKIMHA. HaxoauTs
HanOoJblllee U HAaUMEHbIIee 3HaYeHUsI (DYHKIIUN Ha

MHOecTBe 10 e€ rpaduky. McciaenoBars GpyHKINIO, 331aHHYIO (OPMYIIOH,
Ha 9€THOCTh. CTpOouTh rpadku GyHKIHI, ACTIONB3YS YETHOCTh HITH
HEYETHOCTb. BBIMOIHSTE TeOMETprUUecKre Mpeodpa3oBaHus rpaduKoB
(GyHKUuH, CBA3aHHbBIE C IAPAJUIEIbHBIMU IEPEHOCAMH, PACTSDKEHUSIMU,
CKaTHSIMU M CHMMETPHUSMH, OTHOCUTEIIBHO KOOPAUHATHBIX OCEH.
dopmynupoBath onpezaeacHue oopatuMoit pynkuuu. PacrioznaBaTth
o0paTuMyo (YHKIIHIO 10 €€

rpaduky. YcraHaBIMBaTh 00PaTUMOCTh (DYHKITHH 10 €€ BO3PACTAHUIO MIIH
yObIBaHu10. DOpMyIIHPOBATH OIpeIeeHne B3anMHO OOpaTHBIX (hYHKITHIA.
[IpoBepsTh, ABISFOTCS JIN IBE NaHHBIE

(hyHKIIMHN B3aMHO 00paTHBIMU. HaxomuTh 00paTHYIO (hYHKITHIO K TaHHOM
obparumoii pynkimu. Ilo rpaduxy gannHO# QyHKIIMN CTPOUTH rpaduk
obpaTHOH QyHKIMH. YCcTaHABINBAThH Bo3pacTaHue (yObIBaHUE) 00paTHOH
(YHKIMU 110 BO3pacTaHuIO (yOBIBAHUIO) JAaHHOW (DYHKLIUH.
dopMynTupoBaTh ONpeAeICHUs 00JacTH ONpeAeICHUs ypaBHEHUN
(HepaBeHCTB), paBHOCWIBHBIX YpaBHEHUH (HEPaBEHCTB), ypaBHEHHI-
CJIEICTBHI 001aCTh ONpeieTIeHNs YpaBHEHUH 1 HepaBeHCTB. [IpuMeHsTh
METOJ CIEACTBUM AJIs pEelICHUs ypaBHEHUH. Pemate HepaBeHCTBa
METOZOM HHTEPBAJIOB

(HEepaBeHCTB-CIIEICTBHUIA), TOCTOPOHHETO KOpHSI. DOpMyIHpOBaTh
TEOPEMBI, OITUCHIBAIOILME PABHOCHIIbHBIE TPE00pa30BaHusl ypaBHEHHUM
(aepaBeHCTB). [IpUMeEHATH METOA PABHOCHIIBHBIX IPE0Opa30BaHui ist
pellieHus] ypaBHEHUH U HepaBeHCTB. HaxoauTe
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Crenennas

byHKIUSA
(ancebpa)

dopMyTUpoBaTh ONpeAeTCHUE CTENCHHOW QYHKIIUH C TIeTbIM
nokasaresneM. ONUCHIBaTh CBOMCTBA CTETIEHHON (DYHKIMH C LEJIbIM
[OKa3aTeNeM, BBIIENAS CIIy4ad YETHOM U HEYETHOM CTETIEHH, a TAKKe
HaTypaJbHOM, HYJIEBOM U 1IEJIOW OTPULIATEIILHON CTEIIEHH.

Crpouts rpadukn ¢pyHKLIMI HAa OCHOBE rpaduKa CTeNeHHON (GYHKIUH C
LeJibIM nokasaresieM. Haxonuts HanOombliiee 1 HaMMEHbLIee 3HaUeHUs
CTETIeHHOH (PYHKIMY C LIEJIBIM TIOKa3aTelleM Ha MPOMEKYTKE.
dopmMyupoBaTh ONpeaecHne KOpHS (apruMETHUECKOTO KOPHST) n-if
CTETIEHH, a TaKXKE TEOPEMBI O

€ro CBOMCTBAXx, BBIJEISS CIIy4au KOpHEN YETHOM U HEYETHOM CTENECHM.
HaxonuTh 00nactu onpeneneHus BRIpRKEHH, COIepKauX KOPHHA N-i
creneHy. Pemats ypaBHeHUs, CBOISIIMECS K YPaBHEHUIO X" = .
BEIMONHATE TOKAECTBEHHBIE IPEOOPA30BAHMUS BEIPAKEHUH, COACPIKAIINX
KOPHHM N-U CTETIEHH, B YaCTHOCTH, BBIHOCUTH MHOXKHUTENb U3-TI0]T
(hopMyIIMpOBaTh OIpeIeNeHNne CTEIEHHONW (DYHKITUH C TIeITBIM
nokasaresneM. ONUCHIBaTh CBOMCTBA CTETIEHHON (DYHKIIMH C LEJIBIM
MoKa3arelieM, BhIJIEeNsAs cllydau YETHOM U HEUETHON CTENIEHH, a TaKKe
HaTypaJbHOH, HyJICBOW M IIEJIOH OTpHUIIATeIbHON cTerneHn. CTpOuTh
rpaduxy GpyHKIMHA Ha OCHOBE TpaduKa CTeeHHON QYHKIINU C LEJIBIM
nokasaresneM. HaxonuTs HanbosnpIiee 1 HauMeHbIlee 3HAUeHUs CTEIIEHHON
(hYHKITUH C TIENTBIM TTOKa3aTesieM Ha MpoMexyTke. @opMynupoBaTh
orpenesieHre KOpHs (apupMETHIECKOro KOpHS) N-i CTENEeHH, a TaKKe
TEOPEMBI O €T0 CBOMCTBAX, BBAEISS ClIydyan KOpHEH YETHOH U
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Heu€THOH crenienn. HaxonuTs 00nacTu onpeneneHus BEIpaKeHHH,
CoJleprKaIlluX KOPHH N-U CTeNeHH. PemaTts ypaBHEHHs], CBOIAIINECS K
ypaBHeHHIO X" = a. BRIMONHATE TOXXKIECTBEHHBIE TPEOOpa30BaHUs
BBIPAKEHUH, COJEPKAIIUX KOPHHU N-i CTENEHH, B YACTHOCTH, BHIHOCUTh
MHOKHTENDb U3-TI0JI 3HAaKa KOPHS N-il CTENEHN, BHOCUTH MHOXKUTEIb IO
3HAK KOPHS N-# CTETICHHU, OCBOOOXKAATHCS OT UPPALUOHAIEHOCTH B
3HaMeHaTene Apo6u. OMUCHBATE CBOHCTBA (GYHKIMH y= "X, BBLICSS
cilyda KopHel 4€THOM U Heu€THOH crenieHn. CTpouTh rpaduku GyHKIUH
Ha OCHOBe rpaduka GpyHKIH y="VX. GOPMyIHPOBATH ONpPEICICHHE
CTETEHHU C pallMOHATIbHBIM ITOKA3aTeJIeM, a TAK)KE TEOPEMBI O €€ CBOICTBAX.
BEIMONHATE TOKAECTBEHHBIE TPEOOPA30BAHUS BEIPAKEHUH, COACPIKAIINX
CTETICHH C pallMOHAIBHBIM IT0OKa3aTeaeM. Paclio3HaBaTh UppanioHaIBHEIE
ypaBHEHHMS U HepaBeHCTBAa. POPMyYIMPOBaTh TEOPEMBI, 0OOCHOBBIBAOLINE
PaBHOCHIBHOCTD ypaBHEHUH (HEpaBEHCTB) MPU BO3BEACHUN 00EUX YacTel
JAHHOTO YpaBHEHHUS

(HepaBeHCTBA) B HATYpaJbHYIO CTENEHb. Perars uppanyoHaabHble
ypaBHEHHUSI METOJIOM PaBHOCHIILHBIX MTPEe0Opa3oBaHUi H METOIOM
cnencTBuil. Pemarte uppannoHaibHble HEPaBEHCTBA METOI0M
PaBHOCHJIBHBIX IPe00pa3oBaHuil

Tpuronomerpuue
ckue QpyHKIUH

DopMynHpoOBaTh ONPEAEICHUE PaAUaHHON Mephl yria. Haxonuts
pazuaHHyIO Mepy yrIja o €ro rpaJlyCHOM Mepe U IpalyCHYI0 Mepy yIia o
€ro paguaHHoi Mepe. BeIUMCIATh JIMHBL AYT OKPYKHOCTEH.
®opMynHpOBaTh ONpEACICHNsI KOCHHYCa, CHHYCa, TAHT€HCa U KOTaHTeHCa
yIriia NOBOpoTa. BELICHATE 3HAK 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIIUH.
Yopomare TpPUroHOMETPHUUECKHE BBIPAKEHUS, HCIIONIB3Ys CBOMCTBA
YETHOCTH TPUTOHOMETPHIECKHUX

¢byHKImMil. QopMyIHpOBATh ONpEACTIeHIS TePUOANIECKON (PpyHKITNH, e
[JIaBHOTO MepHoja. YIPoIlaTh TPUTOHOMETPUYECKUE BBIPAXKEHMUS,
WCHOJNB3Ys CBOMCTBA EPHOANYHOCTU TPUTOHOMETPUIECKUX (DYHKIIHH.
OnuceBaTh CBOKWCTBA TPUTOHOMETpHUYECKUX (HyHKIMA. CTpOuTh rpaduku
¢yHKIMH Ha OCHOBE TPa)UKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUECKUX
¢ynkuuii. [IpeoOpa3oBEIBaTH TPUTOHOMETPHUUECKUE BHIPAKEHHS HA OCHOBE
COOTHOILIECHUH MEXIy TPUTOHOMETPHUECKUMHU (DYHKLUMSIMH OJHOTO M TOT'O
e apryMeHTa.

o 3HaveHUsIM OJTHOW TPUTOHOMETPUYECKOH (QYyHKIIMN HAXOAUTh 3HAYCHHUS
OCTJIBHBIX TPUTOHOMETPUUYECKUX (PYHKIMH TOTO K€ apryMeHTa.
[IpeoOpa3oBEIBaTE TPUTOHOMETPHUUECKUE BBIPAKEHUS HA OCHOBE (hopMy
cioxxenus. Onupasich Ha GOPMYIIBI CIOKEHUS, JOKA3bIBATH POPMYIIBI
npuBeACHUs, HOpMyJIbl IBOWHBIX YTII0B, (OPMYJIIBI CYMMBI U Pa3HOCTH
CUHYCOB (KOCHHYCOB), (hOpPMYJIBI TTpeoOpa30BaHUsI POU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIUI B cymmy. [IpeoOpa3oBbIBaTh
TPUTOHOMETPUYECKUE BEIPAKEHUSI HA OCHOBE (pOpMYJI MpHUBEJICHNS,
(hopMyI1 ABOMHBIX U MOJOBUHHBIX YTIIIOB, (POPMYI CyMMBI U Pa3HOCTH
CUHYCOB (KOCUHYCOB), (hopMyJ1 IIpeoOpa30BaHUs IPOU3BEACHHUS
TPUTOHOMETPUYECKUX DYHKIIUI B CYMMY
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Tpuronomerpuue
CKHE€ YpaBHEHUS
Y HEpaBEHCTBA

dopMynupoBaTh ONPEAETICHUS apKKOCHHYCa, apKCHHYCa, apKTaHI'€HCa,
apKKoTaHreHca. HaxonuTs 3Ha4eHUs] 0OpaTHBIX TPUTOHOMETPHUUECKUX
(yHKIUI B OTAETBHBIX TAOMUYHBIX TOUKaX. VICTIONB3ysl MOHITHA
apKKOCHHYCa, apKCUHYCa, apKTaHICHCa,

apKKOTaHI€HCa, pellaTh NPOCTEUIIINE TPUTOHOMETPUUECKHE YPABHEHUS.
®dopMyTupoBaTh CBONCTBA OOPATHBIX TPUTOHOMETPUIECKUX (DYHKITHH.
Crpouts rpaduku GyHKIUIA

Ha OCHOBE Irpa)uKOB YETHIPEX OCHOBHBIX 00OPATHBIX TPUTOHOMETPHUECKUX
¢yHKUMi. Ypouars BeIpaXeHus, coJlepKaliie o0paTHbIe
TpUroHoMeTpuyeckue pyHkimu. PacoznaBaTe TpUTOHOMETPHUYECKHUE
YpaBHEHHUS U HEPABEHCTBA. Pemath TpUroHOMETPHUYECKHE YPaBHEHHUS,
CBOJSIMECS K JIT€OpandecKUM ypaBHEHUSIM, B YACTHOCTH, peIaTh
OJTHOPOJIHBIE TPUTOHOMETPHUECKHE YPAaBHEHHS MTEPBOM M BTOPOI CTENEHH,
a TaKKe penIaTh TPUTOHOMETPHUYECKHE YPaBHEHHS], IPUMEHSISI METO]]
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Pas3NoKEHHs HA MHOXHUTEH. Pemarh mpocTeiiie TpUroHOMETPHUCSCKIE
HEpaBeHCTBA

[IpousBogHas u
€€ MPUMEHEHNE

YcraHaBIMBaTh CyNeCTBOBaHUE MpeJiesia PYHKIMH B TOUYKE U HAXO/INUTh
ero Ha ocHoBe rpaduka QyHKOuH. Pa3nudaTh rpaduKi HENpephIBHBIX U
pa3pbIBHEIX (yHKIMA. HaxonuTe npupanieHie apryMeHTa 1 MpupaieHue
¢dhyHKIIMN B TOuke. DOPMYIHPOBATH ONpeAeTeHIe TPOU3BOTHON (PYHKIINN
B TOYKE, NPaBUJIa BEIYUCICHUS MTPOU3BOAHBIX. HaXoauTh IPON3BOIHEIC
(byHKIUH, ypaBHEHUS

KacaTeNbHBIX Tpaduka GyHKIIHNHA, MTHOBEHHYIO CKOPOCTD JIBMKEHUS
MaTepuaibHON ToukH. Mcroib30BaTh MEXaHUYECKUI U TEOMETPUUECKU I
CMBICIT TIPOM3BO/IHOM B 33/1a4aX MEXaHUKHU U TeoMeTpu. PopMyInpoBaTh
MIPU3HAKHU TIOCTOSHCTBA, BO3pacTaHus 1 yOsIBaHUs (yHKIMH. Haxoauts
MIPOMEXKYTKH BO3pacTaHusl U yObIBaHUS (PyHKIINH, 3aJaHHON (hOPMYITOM.
dopMyaUpoBaTh ONPEACICHHS TOYKH MAKCUMyMa U TOYKU MHHAMYMa,
KPUTHYECKOH TOYKH, TEOPEMBI, CBSI3bIBAIOIINE TOUYKH IKCTPEMYyMa C
MPOU3BOIHOM.

HaxonuTb Touku skcTpeMyMa QyHKIMH, HAMOOJIbIIee 1 HAaMEHbIIIee
3Ha4YeHus PyHKIMH Ha MpoMexyTke. MccenoBarb cBOHCTBA (YHKIIMH C
TTOMOIIIHIO TIPOU3BOTHOM U CTPOUTH TpaduK HYHKIHH
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I'eomerpust

BBenenue B
CTEPEOMETPHUIO

[TepeuncasTe OCHOBHBIE MOHATHS cTepeoMeTpru. ONHCHIBATE OCHOBHBIE
MOHSATHUS CTEPEOMETpUH (TOUKa, IPsMast, INTIOCKOCTH ). ONICHIBATH
BO3MOXHBIE CIIOCOOBI PACTIONIOKEHHS TOUEK, IPSMBIX U TNIOCKOCTEH B
npoctpancTBe. PopMyTUpOBaTH aKCHOMBI CTEPEOMETPHH. Pa3bsicHATE u
WLTIOCTPUPOBATH aKCHOMBL. DOPMYITHPOBATh U JOKa3bIBATH TEOPEMBI —
clieACTBUS U3 akcuoM. GopMynupoBaTh COCOOBI 3a1aHHS TUIOCKOCTH

B IipocTpaHcTBe. [lepeuncisaTe U OMUCHIBATH OCHOBHBIC 3JIEMEHTHI
MHOTOTPaHHUKOB: p&Opa, BepIInHbI, rpaHu. ONHCHIBATH BHIBI
MHOTOTPaHHUKOB ([TUpaMHIa, TETPadAp, IPU3Ma, MPSMOYTOIbHBIN
napajulieseuie], Ky0), a Tak:Ke UX 3JIEMEHTHI (OCHOBaHUs, OOKOBBIC
rpaHu, pédpa ocHOBaHUs, O0OKOBBIE pEOpa). PemaTs 3aaun Ha TOCTpOCHHE
CEYCHUI MHOTOIPaHHUKOB

[TapannensHOCTH
B IIPOCTPAHCTBE

OnuceIBaTh BO3MOXKHBIE CIIOCOOBI PACTIONIOKEHHUS B IPOCTPAHCTBE: IBYX
HPSAMBIX, IIPSIMOM U IIJIOCKOCTH, ABYX IUI0CKOCTENH. DOPMYINPOBATh
ONpeeICHUS: NapaUIeIbHbIX MPSIMBIX, CKPEIIUBAIOIINXCS MPSAMBIX,
MapauIeTIbHBIX MPSIMON U IMJIOCKOCTH, MapauIeTIbHBIX IIOCKOCTEH,
npeoOpa3oBaHKe ABHKCHUS, QUTYPBI, CHAMMETPUYHOW OTHOCUTEIHLHO
TOYKH, PaBHBIX (PUTYD, TpeoOpazoBaHus MOA00Hs. Pa3bsacHATH MOHATHS:
npeoOpaszoBanue (Gpuryp, mapayuienbHbIA IEPEHOC, TapAIIEIEHOS
MIPOSKTUPOBAHKUE, MapajlieibHas Mpoekius (H300paxkeHue) GUrypsl.
®opMynHpoBaTh CBOICTBA NApaUIEIbHOTO IPOEKTUPOBAHUS.
@opMyIHpOBaTh U JOKA3BIBATH MPU3HAKU: NAPAJUIEIIBHOCTHU ABYX IPSIMBIX,
MapauIeIbHOCTH MPSAMON U TNIOCKOCTH, MapajlIeTbHOCTH JIBYX
mrockoctel. @opMyIMpoBaTh U JOKa3bIBaTh CBOMCTBA: MapallIeIbHbIX
MPSIMBIX, ApAJJIENbHBIX MIIOCKOCTEH. PemaTte 3a1auu Ha MOCTpOeHUE
CeueHHI MHOTOTPaHHHUKOB, a TAKKe OCTPOESHUE N300pakeHui puryp
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[lepnenqukynsipH
OCTb B
MIPOCTPAHCTBE

DopMyIHPOBATh OMPEACICHHS: YIIa MEXKIY NePeCeKatOIIMICS
MPSIMBIMU; YTJIa MEXK]Ty CKPEILNBAIOLIUMHUCS MPSIMBIMU; TIPAMOIA,
MEPIEHNKYIIPHOM IIIOCKOCTH; YIJla MEKIY MPSIMOM M INIOCKOCTBIO; yIiia
MEX/Iy IBYMS TTOCKOCTSAMH; EPIEHANKYISIPHBIX TTIOCKOCTEH; TOYEK,
CUMMETPUYHBIX OTHOCHTEIBHO TIOCKOCTH; (GUTYP, CAMMETPHIHBIX
OTHOCHUTEJILHO IFIOCKOCTH; PACCTOSIHUS OT TOYKH 10 QUTYPHI; PACCTOSHHS
OT NPSIMOM 10 MapaJlIeNbHON €M IITOCKOCTH; PACCTOSHUS MEXKIY
MapajuIeTbHBIMHU TUTOCKOCTSIMH; 00IIEro NepreHAnKyspa ABYX
CKpEIMBAIOLINXCS NpAMbIX. ONHUCHIBATh MOHATHA: MEPIEHANKYJISD,
HAaKJIOHHAs, OCHOBAHHE NIEPIIEHINKYJISIpa, OCHOBAHNE HAKJIIOHHOM,
MPOEKIVsI HAKJIOHHOM, OPTOTOHAJIbHAS IPOEKIUS (PUTYPBI, paCCTOSTHIE
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MEXY CKPEIMBAIOIIUMHUCS MPSMBIMU, 3€pKadbHasi CUMMETPUS,
JIBYTPAHHBIN yTOJ, TPaHb JBYTPAHHOTO yTIiia, pedpo ABYTPaHHOTO yIJia,
JIMHEWHBIN yroJ IByTrpaHHoTo yriia. @opMyJIUpoOBaTh U TOKA3bIBAThH
MIPU3HAKY: TEPIICHIUKYISIPHOCTH PSIMOU U TUIOCKOCTH,
MIEPIICHANKYISIPHOCTH JBYX TTOCKOCTeH. DOpMyTHUpOBaTh U JJOKA3bIBATh
CBOMCTBA: MIEPIICHANKYIISIPHBIX TPAMBIX; TPSIMBIX, TEPIEHINKYISIPHBIX
IJIOCKOCTH;, IEPIIEHAUKYISIPHBIX II0OCKOCTel. DopMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: O MEPIECHANKYIIIPE U HAKJIOHHOMN, MPOBEAEHHBIX U3
OJTHOM TOYKH; O TPEX MEePIEHANKYIIPax; O TUIOMAAN OPTOTOHAIHHON
MPOEKIIMU BBIMYKJIOIO MHOTOYTONIbHUKA. Pemate 3anaun Ha
JIOKa3aTeNbCTBO, a TAKXKE BHIYMCIICHUE: YTIIa MEX Y IPSAMBIMU, yTia
MEXIy MPSMON U TUIOCKOCTBIO, YTIIa MEXY IIOCKOCTSIMH, PACCTOSHHUS OT
TOYKH JI0 TIPSIMOM, PACCTOSHUS OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHHS
MEXy CKPEIIUBAIOIIUMHUCS MPSIMBIMHU, PACCTOSIHUS MEXKTY
MapauIeTbHBIMU TIOCKOCTSIMH, TUIOIIATH OPTOTOHAIEHOM MTPOEKIINN
BBIYKJIOTO MHOTOYTOJIbHHKA

10

MHororpanHuku

OnuceIBaTh MOHATHUS: T€OMETPUUECKOE TEJ0, COCETHUE TPaHU
MHOT'OI'PaHHHKA, INIOCKUH yTroJI MHOIOIPaHHUKA, IBYTPAaHHBIN YIrojl
MHOT'OI'PaHHHUKA, MJI0IIaAb NOBEPXHOCTH MHOTOTPAHHUKA, JHArOHAJIBHOE
CeueHHEe IPU3MBI, IPOTUBOJIEKALIIE TPAHN HapajuIeienunea,
AaroHaJIbHOC CEUCHNE NPU3MBbI U ITUpaMUIBL, yCCqéHHaH nmupamMuaa.
DopMyIUpOBaTh ONPEACICHUS: MHOTOTPaHHHKA, BBIITYKIOTO
MHOT'OI'PaHHUKA, IPU3MBbI, IPSIMON IPU3MBI, IPaBUIBLHOMN IPU3MBI,
napaieienuieaa, nipaMuibl, HpaBHHBHOﬁ nmupaMubl, IpaBUJILHOI'O
TETpasApa, BBICOTHI IIPU3MBbI, BBICOTBI ITMPAMU/IbI, BEICOTHI yCC‘IéHHOﬁ
NUpaMHUIBL, anodeMbl IPaBUIbHON nupamMusl. opMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: O IUIOLIAa1 OOKOBOW MOBEPXHOCTHU MPSMON MPU3MBI,
0 JMaroHajsixX napajuleenuiena, o KBagpaTe JUaroHaad IpsIMOYrOlIbHOTO
napaieNenuIesa, o IIomaa O0KOBOH MOBEPXHOCTH MIPABUIIBHOM
MMUPAMHUAJIBL, O TUIOIIATH OOKOBOM MOBEPXHOCTH MIPABUIHLHON YCEUEHHOM
nupaMuasl. Pemarte 3aaun Ha J0Ka3aTeabCcTBO, a TAKXKE BBIYMCICHHE:
3JIEMEHTOB MPU3MbI U TIUPAMHJIBI, IIJIOIIAIN TOJTHON 1 OOKOBOH
MIOBEPXHOCTH MIPU3MBI U IMPAMUIBL
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XapaKTepncTnKa OCHOBHbBIX BUJ0OB J€ATCJIBbHOCTH

Koa-
BO
JacoB

Aure0dpa M Ha4YaJIa MATEMAaTHYECKOI0 aHAJIN3A

[TokazarenbHas

u
norapudmudeckas
byHKIIUN

dopmynupoBaTh onpeesieHHe okaszarebHoi GyHkiuu. OnuceiBaTh
CBOIICTBA MOKA3aTEbHOM (DYHKITHH, BBLAETISS CITydail OCHOBAHHUA,
0O0JBLIETO €AMHUIIBI, U CIy4ail ITOJIOKUTEIILHOTO OCHOBAHUS,
MeHblIero eanHuipl. [Ipeodpa3oBrIBaTh BEIpakeHUs, COAEpIKaIIne
CTEIIEHH C JICHCTBUTENLHBIM MoKa3ateneM. CTpouTh rpaduku GpyHKImH
Ha OCHOBE rpaduKa Mnoka3areiabHol QyHKIHU.

PacrioznaBaTh nokazarenbHbIE ypaBHEHUS M HEPABEHCTBA.
DopMyTUPOBATH TEOPEMBI O PABHOCHIIBHOM TPE0OPa30BaHUHU
IIOKAa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB. PemaTe noka3arenbHble
ypaBHEHHUs 1 HepaBeHCTBa. POpMynHpoBaTh onpeaesieHue Jiorapupma
MOJIOKUTENBHOTO YUCIIA TI0 TIOJIOKUTETEHOMY OCHOBAHHUIO, OTIIMYHOMY
OT e/IMHUIIBI, TEOPEMBI O CBOHCTBAxX norapudma. [Ipeodpa3oBbiBaTh
BBIPKEHHS, COAEprKaIne Jorapugmol. DopMyITUpoBaTh ONpeaeIeHIEe
norapuMuieckoil QYHKIMHU U OIUCHIBATH €&
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CBOWCTBa, BBIIEISS CIydaid OCHOBaHUS, OONBILIETO €IMHULIBL, U CIyJai
HOJIO’KUTEIIFHOTO OCHOBAHMS, MEHBIIIETO eANHUIBI. Jl0Ka3bIBaTh, 4TO
HoKa3aTenbHast U JorapupMudeckast QyHKIUHN SBISIOTCS B3aHMHO
obpatHbIMH. CTpOUTh TpaduKu GYHKIUHA

Ha OCHOBe JorapupmMuieckoit pyHkun. Pacio3HaBaTh
JorapuMUIECKUe ypaBHEHHUS U HepaBeHCTBAa. DOpMyITHpOBaThH
TEOPEMBI O PAaBHOCHIILHOM MPpeoOpa3oBaHUHU JIOTAPU(PMIUECKIX
ypaBHEHHH 1 HEpaBeHCTB. Pemars iorapupmuyeckue

ypaBHEHHS 1 HepaBeHCTBA. DOpMynnupoBaTh ONpeaeIeHHs Yucia e,
HaTypanbHOro jorapupma. Haxonuts nponsBoanbie GyHKINH,
CoJep KalINX MOKa3aTeIbHYI0 (PYHKIHIO, IOTapu(PMUUECKYIO
(YHKIHIO, CTETICHHYIO (PYHKIMIO C IEHCTBUTEIBHBIM ITOKa3aTeIeM

Huterpan
U €ro
MIpUMEHEHUE

DopMyTUpOBaTh ONpeeNieHe IepBooOpazHoi (HYyHKITHH, TeopeMy 00
OCHOBHOM CBOMCTBE MEPBOOOPA3HOM, MpaBuiia HAXOKACHUS
nepBooOpa3Hoii. Ha ocHOBe TabnuIbl TepBOOOpa3HBIX U MPABHII
HAXO0KJIEHUS TIEPBOOOPA3HBIX HAXOAUThH IEPBOOOPA3HYIO, 00NN BU
nepBooOpa3HbIX, HeoNpenenéHHbIN naTerpat. [1o 3aKkoHy n3MeHeHus
CKOpPOCTHU ABUKCHUA MaTCpHaJIBHOﬁ TOYKH HAaXOAWTh 3aKOH JBUKCHUS
MaTepHaIbHON TOUKH. POPMYITUPOBATE TEOPEMY O CBSI3U
nepBo0Opa3HON U TTOMAAN KPUBOIUHEWHON Tpanenny.
DOopMyIUPOBATE ONPEIEICHUE ONPEACIEHHOr0 HHTErpaa. Mcnonb3ys
¢dopmymry Herorona — JleiOHMITa, HAXOANUTH ONIPeNeIEHHBII HHTETpall,
wiomaau Guryp, orpaHUuEHHbIX JaHHBIMH JIMHUSAMH. Mcrons30BaTh
oTpeeCHHBIA HHTErPa Il HaX0XKICHUS 00bEMOB TEJI, B YaCTHOCTH
00BEMOB TeJN BpaleHHUS

11

OJIEMEHTHI
KOMOMHATOPHKH.
bunom Herorona

DopMyIHPOBATH MOCIECAOBATEIBHOCTD ACHUCTBUI MPU UCIIOJIB30BAHUHU
JIOKa3aTeNbCTBA METOOM MaTEMaTHIECKON HHAYKIMH. Vcronb30Bath
METOJI MaTeMaTH4eCKON MHAYKIINM I JOKa3aTeIbCTBa HEPABEHCTB,
HaXO0XIEHUS KOHEUHBIX CYyMM, IIPH PELIEHUH 33124 110 TEOPUHU YHCEN.
DopMyIUpPOBaTh ONpPEAEIEHIE TEPECTAHOBKY KOHEYHOIO MHOXKECTBA.
DopMyTUpOBaTh ONpeesieHHe pa3MeIIeHNs] N-2IEMEHTHOTO
MHOXecTBa 10 k ameMeHToB. @OpMyIHpoOBaTh ONpeelieHHe COYeTaH s
N-3JIEMEHTHOI'O MHO>KECTBA 10 K 3J1IeMEHTOB.

Hcnonb3ys GopMysiel: KOJMYECTBA HEPECTAHOBOK KOHEUHOT'O
MHOECTBA, Pa3MELIeHU N-3JIEMEHTHOTO MHOYKECTBA 10 K 3J1eMeHTOB
Y COYETaHMH N-3JIEMEHTHOTO MHOXKECTBA 110 K 371eMEeHTOB, pemarthb
3aJa4u KOMOMHATOPHOTO XapaKTepa.

3anuceiBaTh Gopmyiry OnHoma Herorona. ®opmynupoBats CBOMCTBA
TpeyroapHuKa [lackains 1 OMHOMHAILHBIX KO3 HUIIMEHTOB
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DNEeMEHThI
TEOpUHU
BEPOATHOCTEMN

DopMynupoBaTh ONpeeNieHIs] HECOBMECTHBIX COOBITHH, 00 bEAMHEHNUS
Y TIepecedeHus COOBITHH, NOomoHeH!s coObITH. Vcnonn3ys popmyy
BEPOSATHOCTH OOBEIMHEHUSI IBYX HECOBMECTHBIX COOBITHH, (OPMYJTY,
CBSI3BIBAIOLIYIO BEPOSATHOCTH

0o0BeIMHEHUS U TIEPEeCeUeHHS BYX COOBITHH, (DOpPMYITy BEpOSITHOCTH
JIOTIOJTHEHHUS COOBITHS, HAXOIUTh BEPOSITHOCTH COOBITHH.
dopmyIUpoBaTh ONPEICIICHUS 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA,
YCJIOBHOM BEpOSITHOCTU. MICONB3ys TEOPEMBI O BEPOSITHOCTH
MePECEUCHUS IBYX 3aBUCUMBIX U HE3aBUCUMBIX COOBITHIA, TEOPEMY O
BEPOSITHOCTH TIEPECCUCHUS HECKOJIBKUX HE3aBUCUMBIX COOBITHH,
HAXOJWTh BEPOSTHOCTH COOBITHI. Pacrio3HaBaTh BEpOSATHOCTHBIC
3KCIIEPUMEHTHI,

OIHUCBHIBAEMBIE C MOMOIIBIO cXxeMbl bepHyin. Haxoauts BEposiTHOCTh
COOBITHS, COCTOSIIIETO B TOM, YTO B cXeMe bepHyum ycexom
3aBEPIIUTCS JAHHOE KOJMYECTBO UCIbITaHUI. DOpMyIHpOBaTh
ONpeeJICHUs CIy4yailHOM BEJIMYMHBI U MHOXKECTBA €€ 3HaueHuil. J{is
CITy4ailHOM BEJIMYMHBI C KOHEYHBIM MHOECTBOM 3HAYEHU I
(hopMyIHpOBaTh OTIPENEICHUs PACIIPEIEIICHUs CITy9aifHOW BETHYUHBI U
e€ MaTeMaTHIECKOro

oxujanud. HaxoauTe MaTemMaTuiyeckoe 0KuaaHue ClydyaiHou
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BEJIUYMHBI O €€ pacupeaciICHULO. Hcronp30BaTh BEIBOMBI TCOpUHU
BepOHTHOCTCI‘/'I B 3a1a4ax ¢ NPaAKTUYCCKUM KN3HCHHBIM COACPKAHUEM

[ToBTOpEeHME
Kypca

anreOpsl U Havall
MaTeMaTHIeCKOTO
aHam3a
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Koopaunats! u
BEKTOPBI
B IIPOCTPAHCTBE

OnuchIBaTh MOHATHS: IPSAMOYTOJIbHAS CHCTEMa KOOPAUHAT B
MIPOCTPAHCTBE, KOOPAMHATHI TOUKH, BEKTOP, COHAIPABICHHBIE U
MIPOTUBOIIOJIOKHO HAIlpaBJIEHHbIE BEKTOPHI, apaJuIeIbHbIN IepeHoC Ha
BEKTOp, CyMMa BEKTOPOB, TOMOTETHS ¢ K0d(h(purmeHToM, paBHEIM K,
YTOJI MeXIy BeKTopaMH. POpMyIHpOBaTh ONPEACICHHUS:
KOJUJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, pa3HOCTH BEKTOPOB,
IIPOTHBOIIOJIO’KHBIX BEKTOPOB, TPOU3BEIEHHS BEKTOPA U YHCIA,
CKaJISIPHOTO MPOU3BENCHUS IBYX BEKTOPOB, TEOMETPUYECKOTO MECTa
TOYEK, OMCCEKTOpa ABYTPAHHOTO yIia, ypaBHEHHS (UTYPHI.
JokaspIBaTh (JOPMYIIBL: PACCTOSHHUS MEXKIY ABYMsI TOUKaMH (c
3aJaHHBIMH KOOPJUHATAMH), KOOPIUHAT CepeluHbI OTPE3Ka,
KOOPJMHAT CYMMBI U Pa3HOCTH BEKTOPOB, CKAJISIPHOTO TPOU3BEICHHUS
JIBYX BEKTOPOB, IS BBIYMCIIEHUS KOCHHYCA yIJla MEXIY AByMs
HEHYJIEBBIMU BekTOpaMu. PopMyINpoBaTh U JOKA3BIBATh TEOPEMBL: O
KOOpAMHATax BeKTopa (IpH 3aJaHHBIX KOOPAWHATAX €ro Havyaja u
KOHI[a), O KOJJTMHEAPHBIX BEKTOpax, O CKAIAPHOM MPOU3BEACHNUHN ABYX
MEPIEHANKYJISIPHBIX BEKTOPOB, 0 ' MT, paBHOYyIaIEHHBIX OT KOHIIOB
oTpeska, o 'MT, npuHaanexamux AByrpaHHOMY yIJIy U PaBHO
yAanEéHHBIX OT €ro rpaHei, 00 ypaBHEHUH MIIOCKOCTH, O BEKTOPE,
MEPIECHINKYJISIPHOM JaHHOU IIOCKOCTH. [[pUMeEHSATh U3ydyeHHbIE
OIpeIeJICHHsI, TeOpeMbl 1 (POPMYJIbI K PELICHHUIO 3313
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Tena BpamieHus

OnuceIBaTh OHATHUS: IIHITUHAP, OOKOBAsI MOBEPXHOCTH MIJIMHIIPA,
MOBOPOT (DUTYpBI BOKPYT MPSIMOI HA NaHHBIH yro, TeNO BpallCHNUS,
0CeBOE ceueHre ITHHPA, pa3BEPTKa IMIHHAPA, OOKOBasI
MMOBEPXHOCTh KOHYCAa, OCEBOE CEUYEHUE KOHYCA, Pa3BEPTKA KOHYcCa,
YCEUYEHHBIN KOHYC, yCEUEHHAs IMPAMUJIA, ONIUCAHHAS BOKPYT
YCEUEHHOI0 KOHYCa, YCEUCHHAsl TUpaMu/ia, BIMCAHHAS B YCEUEHHbBIN
KOHYC, ¢purypa kacaetcs chepsl. DopMyIMpoBaTh OMPEIEICHUS:
MPU3MBbI, BHUCAHHOW B LIWJIMHAP; MPU3MBbI, OTUCAHHOM OKOJIO
MAIMHPA; MTUPaMUJIbI, BIIUCAHHOW B KOHYC; TUPaMU/IbI, ONTMCAHHOMN
OKOJII0 KOHYca; c(ephl U I1apa, a TaKkKe UX SJIEMEHTOB; KacaTeIbHON
TUIOCKOCTH K c(hepe; MHOTOTpaHHHKA, BITUCAHHOTO B cepy;
MHOTOTPaHHUKA, OIIUCAHHOTO OKOJI0 cepbl; IMINHAPA, BIUCAHHOTO
B cepy; KOHYyCa, BIHCAHHOTO B cepy; yCceUEHHOr0 KOHyca,
BITMCAHHOTO B cepy; MIITUHIPA, OTIICAHHOTO OKOJIO c(hephl, KOHYyCa,
OTMCaHHOTO OKOJIO chepbl; yCeu€HHOTro KOHYyCa, OIMCAHHOTO OKOJIO
cdepsl. JJokassiBaTh HOPMYJIbL: IDIONIAIN TOTHON TOBEPXHOCTH
MWIMHPA, TUTOMAAX OOKOBOM IMOBEPXHOCTH KOHYCA, TUIOIIA !
OOKOBOI TOBEPXHOCTH YCEUEHHOT0 KOHyca. DOopMynupoBaTh 1
JIOKa3bIBaTh TEOPEMBL: 00 YpaBHEHHHU cephl TaHHOTO paauyca ¢
[EHTPOM B JJAHHOW TOYKE, O KacaTeIbHOU TIOCKOCTH K cdepe U e
cnenctsue. [IpuMeHATh U3ydeHHBIE ONIPENEICHNSA, TEOPEMBI U
(GhOpMYyJIBI K PEIICHUIO 3a]1a4
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OOBEMEI TEII.
[Tnomane cheps

DopMyTUpoBaTh ONpeeNeHus: 00bEMa Tena, MO TOBEPXHOCTH
mrapa. JlokassiBaTh opMyIbl: 00bEMa MPU3MBL, 00bEMA MUPAMUJIBL,
00bEMa yceu€HHOM nupaMuibel, 00bEMa KoHyca, 00bEMa yCeuEHHOTO
KOHyca, 00béMa IWINHAPA, 00bEMA I11apa, o1 chepsl.
[TpuMeHsTh N3y4YEeHHBIE OTIPEICIICHNUS, TEOPEMBI U (OPMYJIIBI K
pELIECHUIO 3a1a4
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